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FOREWORD 


This  r  eport,  prepared  under  Contract  DSA-600-12300  for  the 
Defense  Documentation  Center,  is  presented  in  three  parts: 

Part  I  -  Summary 

Part  II  -  Five-Year  Plan  for  DDC  Micrographic  Develop¬ 
ment  Actions 

Part  III  -  A  State -of  -the -Art  Review 

Parts  I  and  II  appear  in  Volume  One,  and  Part  ill  appears  sepa¬ 
rately  as  a  second  volume  due  to  the  confidential  nature  cf  its  contents. 
Several  manufacturers  of  materials  and  microfiche  handling  equipment 
have  disclosed  their  advanced  thinking  and  product  plans  lor  use  in  this 
report  -  under  the  explicit  understanding  that  these  plans  would  not  be 
widely  announced. 

The  first  volume  of  the  report  conr.ains  a  summary  of  the  plan  as 
well  as  the  major  findings,  conclusions  and  recommendations  developed 
during  the  course  of  the  study.  The  results  of  the  research  and  analysis 
of  the  objectives  and  goals  of  DDC  operations  are  reviewe  d.  Specific 
service  concepts,  beyond  those  now  present,  which  appear  responsive 
to  basic  DOD/RDT&E  needs  for  Scientific  and  Technical  Information 
(ST INFO)  are  identified.  A  technique  is  developed  and  us  »d  to  display 
the  individual  data  and  information  items  and  process  steps  involved  in 
providing  these  STINFO  services.  The  applicability  of  using  micro¬ 
graphic  media  is  examined  and  alternative  plans  are  synthesized  for  de¬ 
veloping  DDC  capabilities  that  can  exploit  present  and  new  service  con¬ 
cepts  through  use  of  micrographics.  The  alternative  plans  presented 
are  described  in  terms  of  specific  DDC  development  actions  that  are  re¬ 
quired  to  achieve  the  desired  capabilities.  Finally,  the  impact  of  these 
alternative  plans  is  analyzed  and  presented. 

Volume  Two  contains  the  resuits  of  the  State -of -the -Art  Review 
conducted  to  ensure  current  awareness  of  the  equipment,  materials, 
methods  and  techniques  available  for  handling  microfiche.  The  review 
was  extended  to  include  advanced  development  programs  now  underway 
and  was  aimed  partially  to  allow  a  forecasting  of  the  life  expectancy  cf 
widespread  use  of  the  microfiche  format  now  described  in  standards 
established  by  the  Federal  Council  on  Science  and  Technology. 


The  IDC  team  effort  on  this  study  began  mid-May  1336,  with  a 
time  limit  of  three  months  to  complete  the  research,  analysis,  and  de¬ 
velopment  of  the  five-year  plan  for  microfiche  development,  actions. 

As  a  result  of  the  short  time  available,  the  study  team  has  undoubtedly 
fallen  short  of  a  full  acquaintance  with  future  plans  and  programs  for 
development  of  STINFO  service  systems  in  DOD.  Other  than  the  pres¬ 
ent  DDC  services,  plus  those  paraphrased  as  "RFP  packages"  mid  "SDI 
of  microfiche, "  the  projected  service  concepts  that  are  included  in  the 
alternative  plans  presented  are  without  official  endorsement.  The  li¬ 
cense  to  include  hypothesized  new  service  concepts  was  implied  in  the 
central  work  statement  which  referenced  "potential  missions, "  "changes 
in  functions"  and  "potential  products /services. "  Although  the  study  team 
is  experienced  and  competent,  its  suggestions  for  additional  services 
cannot  be  considered  a  satisfactory  substitute  for  a  much-needed  defini¬ 
tive  policy  statement  concerning  future  service  concepts  to  meet  RDT&E 
scientific  and  technical  information  needs.  The  future  services  hypoth¬ 
esized  provide,  however,  definitive  development  action  plans  that  are 
responsive  to  reasonable  service  goals.  Their  consideration  and  evalua¬ 
tion  in  terms  of  their  impact  on  future  DDC  operations  is  revealing. 

The  study  does  not  concern  itself  with  development  of  DDC  pro¬ 
duction  plant  design  in  detail.  It  does  evaluate  the  capabilities  of  the 
present  production  system.  The  plan  developed  extends  from  this  base¬ 
line  identifying  those  development  actions  that  are  required  to  achieve 
capabilities  through  the  next  five  years  for  exploiting  microfiche  for 
what  appear  to  many  to  be  desirable  service  concepts. 
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A.  OBJECTIVES  OF  THE  STUDY 


This  report  contains  the  results  of  a  planning  effort  intended  to  pro 
vide  the  Defense  Documentation  Center  with  a  five-year  plan  (FY  1968- 
1972)  for  the  development  of  improved  and  new  microfiche  products,  ser¬ 
vices  and  production  capabilities.  The  resultant  plans  contained  herein 
present  a  detailed,  time -phased  program  of  development  actions  respon¬ 
sive  to  the  needs  for  presently  recognized  and  future  possible  service 
concepts.  The  plans  can  be  implemented  on  an  evolutionary  basis  start¬ 
ing  with  the  existing  DDC  capabilities. 

1.  PRIMARY  OBJECTIVES 


The  study  had  several  major  objectives:  (1)  to  define  objectives 
and  goals  of  DDC  systems  plans  in  terms  of  specific  information  prod¬ 
ucts,  services,  capabilities  and  performance  levels,  (2)  to  identify  pro¬ 
jected  production  system  needs,  (3)  to  assess  the  efficiency  of  present 
DDC  microfiche  operations  in  relationship  to  present  DDC  missions  and 
user  needs,  (4)  to  assess  the  present  state-of-the-art  of  microfiche 
equipment,  processes  and  handling  techniques  useful  to  DDC  operations, 
and  (5)  to  synthesize  development  action  plans  required  by  DDC  to  ac¬ 
complish  the  future  capabilities  required  over  the  five-year  period  and 
beyond. 

It  was  observed  (under  a  former  contract)  in  an  analysis  of  the  pre¬ 
vious  DDC  five-year  (FY  1367  -  FY  1971)  development  plan,  that  recent 
five-year  plans  have  been  concerned  primarily  with  improvements  of 
present  internal  operations.  In  short,  a  past  deficiency  appears  to  have 
been  over -emphasis  on  development  of  plans  from  Jthe  bottom  up  (ex- 
isting  activities)  rather  than  the  top  down  (overall  objectives) ,  thereby 
subordinating  a  perspective  now  needed  to  assure  satisfactory  inter¬ 
file  lhgwflirex^  Fede ra  Isy  s  t  e  m  developments  and  new  DOD  Scien- 

tific  and  Technical  Information  (STINFO)  service  concepts. 

In  the  present  study,  the  intent  was  to  provide  a  realistic  basis 
upon  which  to  develop  and  operate  an  expanded  DDC  system  that  would 
be  responsive  to  both  present  aid  potential  missions,  workloads,  and 
development  programs,  as  well  as  future  possible  changes  to  organi¬ 
zation,  functions,  resource  levels,  and  allocations. 
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2.  SECONDARY  OBJECTIVE 

Recognizing  that  long  range  plans  rapidly  become  obsolete  as  over¬ 
all  objectives ,  goals,  policies,  technology  and  other  environmental  fac¬ 
tors  shift,  an  important  secondary  objective  was  to  develop  a  planning 
method  that  would  provide  a  penetrating  and  effective  way  to  accommo¬ 
date  these  inevitable  changes  with  a  minimum  of  rework  necessary  to 
maintain  utility  of  the  five-year  plan. 
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B.  APPROACH  AND  MAJOR  ASSUMPTIONS 


1.  APPROACH 

The  approach  used  to  develop  the  DDC  five-year  plan  for  micro¬ 
graphic  development  actions  can  be  outlined  as  follows: 

(a)  After  an  initial  analysis  and  review  of 
present  DDC  missions,  an  extensive  ef¬ 
fort  was  made  to  survey  present  DDC 
micrographic  (and  related)  capabilities 
to  provide  the  basis  for  an  evaluation 
and  assessment  of  the  existing  baseline 
from  which  to  build  future  capabilities. 

(b)  A  review  was  made  of  current  and  past 
DOD-sponsored  and  DOD-related  stud¬ 
ies  of  scientific  and  technical  informa¬ 
tion  services  in  an  effort  to  compre¬ 
hend  the  direction  of  objectives  and 
goals  of  service  activities  for  RDT&E 
and  related  user  communities.  Large- 
scale  STINFO  service  system  concepts 
were  reviewed  to  permit  identification 
of  those  future  concepts  likely  to  be 
considered  as  candidates  for  DDC  pro¬ 
duction  requirements. 

(c)  Hew  service  concepts  were  then  iden¬ 
tified  in  addition  to  those  now  provided. 

Present  and  future  data  and  information 
(D&I)  items  constituent  to  these  services 
were  identified. 

(d)  The  Process  activities  through  which 
the  D&I  items  of  each  service  pass 
(i.  e. ,  receipt,  scanning,  microfilm¬ 
ing,  storing,  etc. ,  of  technical  reports) 
were  also  identified  in  order  that  a  spe¬ 
cific  determination  could  be  made  con¬ 
cerning  the  applicability  of  micrograph¬ 
ic  media  in  future  DDC  operations. 
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(e)  Through  the  assistance  of  a  State-of- 
the-Art  He  view  conducted  in  parallel 
with  this  planning  study  (Part  III),  a 
current  appraisal  of  both  technical 
and  economic  feasibility  of  further  use 
of  micrographic  techniques  was  made. 

The  analytic  method  employed  provided 
the  basis  for  a  penetrating  analysis  that 
identified  specific  development  actions 
necessary  for  DDC  to  undertake  in  the 
event  that  the  application  is  included  in 
future  plans. 

(f)  Attention  was  th  in  turned  to  scoring  and 
ranking  the  desirability  of  the  suggested 
service  concepts.  This  resulted  in  the 
definition  of  five  specific  alternative, 
composite  plans  that  include  projected 
service  concepts  that  have  been  sug¬ 
gested  or  considered  for  DDC's  adop¬ 
tion. 

(g)  Specific  development  actions  were  then 
described  in  terms  of  equipment,  materi¬ 
als.  methods,  and  procedures  plus  ad¬ 
vanced  development  and  exploratory 
studies  as  required  to  achieve  future 
production  capabilities.  These  estab¬ 
lish  ed  the  basis  for  projecting  required 
resources,  both  manpower  and  budget. 

(h)  Finally,  the  impact  of  adopting  any  of 
the  alternative  plans  was  analysed  to 
show  just  what  the  future  would  hold  for 
DDC  if  missions  and  workloads  were 
broadened  in  accordance  with  the  pro¬ 
jected  plans. 

In  certain  critical  detailed  steps  of  both  analysis  and  synthesis, 
matrix  displays  were  used  to  allow  the  handling  of  a  great  amount  of  de 
tail  in  a  highly  organized  way.  This  provides  a  path  for  retracing 
choices  made  during  the  course  of  study  and  enables  modifications  and 
future  maintenance  of  the  plan  as  changes  in  various  elements  occur. 
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The  study  begins  with  a  full-scope  consideration  of  micrographics 
and  narrows  to  specific  selections  of  both  microfiche  and  cartridge  roll 
film.  Consideration  of  the  use  of  these  micrographics  extends  to  source- 
production  community  activities --before  materials  arrive  at  DDC--  as 
well  as  activities  of  user  communities  that  receive  products  and  services 
from  DDC  and  other  RDT&E  STINFO  service  supplies. 

The  philosophy  behind  the  choices  for  suggested  new  service  con¬ 
cepts  emphasizes  the  desire  to  further  exploit,  through  greater  use  with 
minimum  additional  expense,  the  data  base  and  system  facilities  now 
available  to  DDC.  Recognition  is  made  of  the  possibility  that  much  lar¬ 
ger  scale  information  processing  activities  may  fall  to  DDC  in  the  future. 
These  possibilities  are  considered  in  alternative  plans  presented  in  or¬ 
der  to  indicate  the  magnitude  of  their  impact,  should  this  occur. 

2.  MAJOR  ASSUMPTIONS 


The  following  major  assumptions  were  made  as  underlying  foun¬ 
dations  of  the  study: 

(a)  DDC:s  Roles  and  missions  will  continue  to 
include  services  to  the  scientific  and  tech¬ 
nical  community  with  documentation  ser¬ 
vices  provided  in  parallel  and  without  dimin¬ 
ution  along  with  the  newly  assigned  primary 
mission  to  maintain  anc,  operate  the  Work 
Unit  R&D  Management  Information  System. 

(b)  DDC  can  be  expected  to  grow  into  areas  of 
increasing  responsibility  as  STINFO  service 
networks  develop  for  DOD  that  require  cen¬ 
tralized  processing  functions  relating  either 
to  document  services  or  management  infor¬ 
mation  systems. 

(c)  Any  new  large-scale  systems  for  providing 
STINFO  services  will  be  evolutionary  in 
character,  starting  with  the  present  sys¬ 
tems  and  evolving  into  forms  consistent 
with  overall  plans  communicated  in  advance 
to  allow  build-up  of  the  necessary  capabili¬ 
ties  to  carry  any  newly  assigned  responsi¬ 
bilities  for  DDC* 


B-3 


mrf— 


1 


I 


(d)  The  effect  of  national  document  handling 
system  planning  must  be  taken  into  ac¬ 
count  within  the  next  five  years  in  future 
planning,  but  will  not  be  likely  to  effect 
operating  activities  until  near  the  end  or 
beyond  the  five-year  (FY  1967  -  1971)  period. 

(e)  DDC  has  responsibility  for  introduction  of 
new  service  concepts  and  implementation  of 
their  production  within  the  limits  of  present¬ 
ly  assigned  missions  and  policy. 

(f)  This  study  requires  development  of  alter¬ 
native  plans  from  which  tc  choose  a  set  of 
development  actions  to  expand  micro¬ 
graphic  capabilities  within  time,  manpower, 
and  fiscal  budget  limitations. 

(g)  It  is  important  that  a  planning  methodology 
be  developed  that  is  responsive  to  manage¬ 
ment  objectives,  programs,  and  specific 
service  concepts.  Further,  the  plan  should 
accommodate  any  kind  of  information  ser¬ 
vice  requirement,  both  from  DDC's  produc¬ 
tion  point  of  view,  as  well  as  user  needs, 
without  limitation*!  regarding  assumptions 
(b)  and  (d)  above. 
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C.  END  RESULTS  ACHIEVED 
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TUs  section  summarizes  the  several  results  achieved  from  the  an¬ 
alysis  and  synthesis  work  done  in  developing  the  five-year  plan.  The  sum¬ 
mary  is  presented  below  in  the  sequence  of  the  study  objectives  outlined  in 
Section  A. 


1.  Regarding  Objectives  and  Goals  of  DDC  Systems  Plans 


Directives  and  goals  for  DDC  systems  plans  were  defined  as 
a  result  of  analysis  of  past  and  present  DOD  sponsored  STINFO  service 
system  studies.  To  the  degree  that  these  studies  have  evolved  concepts 
consistent  with  DDC's  mission,  these  were  used  to  identify  new  service 
concepts,  including: 


(a)  Periodic  annual  distribution  of  full  announcement  . 

/k* 

film.  v  J 


journals  and  indexes  to  TAB  on  cartridge  roll 


\  * 
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(b)  On -demand  distribution  of  state-of-the-art  sets 
of  full-text  reports  (as  selected  by  Information 
Analysis  Centers)  on  microfiche. 


(O 


(d) 


Automatic  distribution  service  of  task-related 
technical  reports  on  microfiche  to  active  pro¬ 
ject  teams  as  defined  by  1498  reports. 

Acceptance  by  DDC  of  microfiche  mas.ers  to  be 
produced  by  contractors  and  DOD  source-pro¬ 
ducers  of  technical  reports. 


(e)  Assembly  of  technical  report  sets  (as  related  to 
procurement  action)  in  microfiche  form  for  dis  - 
tribution  as  parts  of  RFP  packages. 

(f)  Distribution  of  research-in-progress  hard-copy 
indexes  for  use  by  scientific  and  technical  per¬ 
sonnel 


<*>  Distribution  of  index  listings  and  maintenance 

of  centralized  registry  of  "Contractor  Technical 
A  Production  Capabilities." 
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(h)  On-demand  computer-produced  management  re¬ 
ports  from  contractor  performance  evaluation 
and  contractor  cost  reduction  data  banks. 

(i)  Distribution  of  one  of  several  forms  of  truncated 
technical  reports  (study  recommended). 

(j)  Maintenance  of  inventory  listing  of  all  vital  tech¬ 
nical  information  including  engineering  data  and 
other  items  as  well  as  technical  reports  (study 
recommended) . 

(k)  Distribution  of  engineering  data,  and  items  other 
than  technical  reports  (study  recommended). 

(l)  Centralized  maintenance  of  primary  and  second¬ 
ary  distribution  (e.  g. .  mail  addresses)  records 
along  with  support  material  handling  functions. 


.  Other  service  concepts  were  identified,  evaluated,  and  re- 

1  jectcd.  However,  these  are  included  in  the  report  for  comparison  pur¬ 

poses. 

|  Both  present  and  projected  service  concepts  were  described 

in  specific  terms  of  product  design  as  to  use  of  microfiche  and/or  other 
j  micrographic  record  form.  Projected  loads  were  used  to  identify  re- 

.  quired  capabilities. 


i 


The  entire  plan,  in  contrast  to  prior  five-year  plans,  has  been 
developed  using  selected  service  system  concepts  as  starting  points. 


I 
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I 

I 
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2.  Regarding  Projected  Production  System  Needs 

Analytic  projections  of  flow  rates  relating  to  present  service 
activities  of  DDC  were  made  and  used  as  the  baseline  for  projecting  fu¬ 
ture  requirements.  Production  system  needs  to  accommodate  the  new 
service  concepts  were  added,  and  a  set  of  alternative  plans  structured 
that  are  responsive  to  production  system  needs  resulting  from  each  of  the 
enumerated  plans. 

The  need  for  a  plant -wide  integrated  process  control  system 
was  identified.  Specific  tasks  were  then  described  as  needed  to  construct 
an  extended  production  system  to  continue  present  services  and  to  accom¬ 
modate  new  services  if  adopted. 
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3.  Regarding  Evaluation  of  Present  DDC  Microfiche  Operations 

Present  microfiche  operations  at  DDC  were  found  in  a  status 
of  reorganization,  thereby  accounting  in  part  for  the  lack  of  written  oper¬ 
ating  instructions  for  personnel.  Areas  of  main  deficiency  were  those  of 
microfiche  camera  operations  (considered  experimental)  and  unenforced 
quality  control  steps  that  are  necessary  to  accomplish  consistently  satis¬ 
factory  microfiche  production  results.  The  total  facility  being  assembled 
is  adequate  to  meet  present  workloads  for  duplication  of  microfiche,  but 
cannot  at  present  provide  the  necessary  capability  for  producing  offset 
plates  for  press  runoff  from  blowback  images  recorded  in  microfiche  form. 

Although  equipment  difficulties  currently  hamper  operations  of 
the  experimental  DDC  microfiche  facility,  it  is  serving  to  train  personnel 
in  production  operations  that  must  very  soon  develop  into  a  smoothly  work¬ 
ing  capability  to  produce  the  volume  of  microfiche  duplication  and  distri¬ 
bution  expected  from  new  service  operations  (e.  g. ,  RFP  packages  and 
distribution  of  subject  sets  to  major  users). 

4,  Regarding  Present  State -of -the -Art  of  Micrographics 

Results  of  the  parallel  review  of  state-of-the-art  of  micro¬ 
fiche  and  related  micrographic  equipment  processes  and  handling  tech¬ 
niques  are  presented  in  Part  m. 

Xn  summary,  it  can  be  concluded  that  the  microfilm  industry 
has  moved  quickly  to  exploit  the  market  resulting  from  the  standardiza¬ 
tion  established  by  the  Federal  Council  on  Science  and  Technology.  There 
is  little  basis  for  expecting  the  clustering  of  interests  around  the  4  by  6 
microfiche  (at  a  reduction  ratio  of  nearly  20  to  1)  to  dissipate  until  a  time 
beyond  the  FY  1967  -  FY  1971.  Cost  reductions  in  production  of  micro¬ 
fiche  of  over  50  percent  are  expected  within  this  time  period  through  use 
of  direct  imprint  methods,  thereby  adding  a  further  stabilizing  influence 
to  continued  use  of  the  present  standard  (or  approximated  facsimile). 

Cartridge  roil  film,  more  useful  to  certain  information  serv¬ 
ice  products  such  as  cumulative  TAB  indexes  and  abstracts  listed  by  AD 
number,  can  be  made  compatible  with  microfiche  viewing  and  blowback 
equipment  designed  for  field  use. 
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5. 


Development  Action  Plans  Synthesized 


Detailed  development  action  plans  have  been  synthesized  and 
presented  in  Section  F,  Fart  II.  Impact  of  the  detailed  actions  is  sum¬ 
marized  in  Section  G. 

The  plans  have  been  presented  on  the  basis  that  the  present 
services  will  continue  and  extend  over  the  next  fi/e  years.  This  is  con¬ 
sidered  the  baseline  requirement  and  is  referred  to  as  "Plan  Zero." 

Plan  Zero  includes  specific  development  actions  to  begin  conversion  of 
present  plant  operations  to  a  plant -wide  integrated  process  control  sys¬ 
tem  approach. 

As  additional  service  concepts  are  addeu.  Plans  1,  2,  3  and 
4  are  offered  as  alternatives.  In  addition  to  the  continuation  of  present 
services,  the  alternative  plans  are  characterized  as  including  the  following: 

(a)  Plan  1  includes: 

(1;  Assembly  of  RFP  technical  report  package 
sets  on  microfiche. 

(2)  Distribution  of  research-in -progress  hard¬ 
copy  indexes. 

(3)  A  study  of  requirements  to  assemble  and 
maintain  a  comprehensive  inventory  list¬ 
ing  of  all  technical  information  and  data  in 
addition  to  technical  reports. 

(b)  Plan  2  includes: 

(1)  Distribution  of  index  listings  and  mainte¬ 
nance  of  centralized  registry  of  "Contrac¬ 
tor  Technical  &  Production  Capabilities." 

(2)  Automatic  distribution  service  of  technical 
reports  on  microfiche  to  task-oriented  pro¬ 
ject  teams. 

(3)  Periodic  annual  distribution  of  full  announce¬ 
ment  journals  and  TAB  Indexes  cm  car¬ 
tridge  roll  film 
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(4)  Study  to  determine  feasibility  of  DDC’s 
distributing  technical  information  other 
than  technical  reports. 

(c)  Plan  3  includes: 

(1)  On-demand  distribution  of  state-of-the-art 
full-text  technical  report  sets  in  microfiche 
form. 

(2)  On -demand  computer-produced  manage¬ 
ment  rrports  from  contractor  performance 
evaluation  and  contractor  cost  reduction 
data  banks. 

(3)  Distribution  of  one  of  several  forms  of 
truncated  technical  reports  in  microgra¬ 
phic  form  to  curtail  "exploratory”  request 
for  hard  copy. 

(4)  Exploratory  study  of  the  feasibility  of  op¬ 
erating  a  centralized  primary  distribution 
record  maintenance  and  material  handling 
support  function  at  DDC. 

(d)  Plan  4  includes: 

(1)  An  exploratory  study  of  the  feasibility  of 
segmenting  announcement  journals  by  sub¬ 
ject  field  and  distributing  them  for  distri¬ 
bution  in  both  hard-copy  and  micrographic 
form. 

(2}  An  advanced  development  study  of  method¬ 
ology  for  permitting  DOD  contractors  to 
supply  technical  reports  in  microfiche 
master  form. 

(3)  An  exploratory  study  of  the  feasibility  of 
DOD's  controlling  technical  report  struc¬ 
ture  to  prescribed  formats  thereby  allow¬ 
ing  subsequent  demand  distribution  of  seg¬ 
mented  portions  in  hard  copy. 
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The  plans  presented  .'re  progressively  cumulative.  That  is. 
Plan  1  includes  Plan  Zero;  Plan  2  includes  Plan  Zero  and  Plan  1;  Plan  3 
includes  Flan  Zero,  Plan  1  and  Plai.  2;  etc. 

The  development  actions  associated  with  each  plan  are  similar 
but  have  been  restructured  to  optimize  their  execution  within  the  specifica¬ 
tions  of  the  specific  plan  chosen. 

All  plans  developed  derive  from  initial  definitions  of  service 
concepts  and  the  capabilities  required  to  provide  them. 

6.  Regarding  Development  of  a  Planning  Methodology 

The  methodology  developed  for  the  derivation  of  the  DDC  five- 
year  plan  to  extend  micrographic  capabilities  is  a  general  purpose  tech¬ 
nique.  It  starts  with  identification  of  specific  service  concepts,  and  moves 
on  to  identify  specific  data  and  information  items  and  the  process  steps 
through  wliich  they  flow.  The  handling  of  a  great  amount  of  detail  is  fa¬ 
cilitated  through  the  use  of  matrix  displays  which  permit  identification  of 
areas  for  future  application  of  micrographic  media.  From  these  displays 
and  a  knowledge  of  the  state-of-the-art,  the  new  technology  required  to 
carry  out  future  capabilities  can  be  readily  identified.  The  methodology 
further  utilizes  a  scoring  method  for  rating  desirability  of  new  system 
concepts  and  employs  this  to  evolve  alternative  plans  for  selection  accord¬ 
ing  to  DOC's  desire  and  budget  limitations. 

The  individual  plans  are  subdivided  into  development  actions. 
These  are  identified  by  the  manpower  and  fiscal  requirements  needed  to 
carry  out  each  resulting  in  a  method  that  is  completely  flexible  for  identi¬ 
fying  the  elements  of  cost  in  any  particular  plan  chosen  for  implementation. 
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Conclusions  drawn  from  the  research,  analysis  and  planning  syn¬ 
dic  s:s  work  in  this  study  arc  summarized  according  to  (1)  DDCs  present 
capabilities,  (2)  the  direction  of  future  DDC  missions,  (3)  direction  and 
impact  of  future  STINFO  service  concepts,  (4)  future  direction  of  micro¬ 
graphics  as  used  in  large-scale  STINFO  service  systems,  and  (5)  fu¬ 
ture  impact  of  the  five-year  plan  presented. 

1.  PRESENT  DDC  MICROFICHE  CAPABILITIES 


Specifically  in  the  area 'of  production  capabilities  for  microfiche, 
DDC  has  assembled  the  necessary  facilities  for  meeting  immediate  work¬ 
loads.  Areas  of  deficiency  identified  in  operating  procedures  were  lim¬ 
ited  to:  present  error  rate  of  experimental  camera  installations,  incom¬ 
plete  material-handling  procedures  for  optimizing  camera  operator  per¬ 
formance,  problems  remaining  in  control  of  physical  dimension  of  micro¬ 
fiche  duplicates,  the  lack  of  a  satisfactory  lithographic  mat-producing 
step-ar.d -repeat  device  to  work  from  microfiche,  and  failure  to  actually 
implement  necessary  quality  control  procedures  to  achieve  adequate  end- 
product  quality  in  microfiche  production.  All  of  these  problems  are  solv¬ 
able  if  given  proper  attention. 


The  present  facilities  provide  only  the  beginnings  of  the  capability 
needed  for  handling  future  projected  micrographic  requirements.  Micro¬ 
film  camera  workloads  are  not  expected  to  grow  beyond  10  percent  per 
year,  but  all  subsequent  operations  of  microfiche  retrieval  from  file  (mas¬ 
ters),  quantity  duplication,  and  repetitive  blow-back  for  producing  offset 
masters,  will  completely  overload  the  present  capabilities.  The  facility, 
as  it  stands,  provides  a  training  ground  and  introduction  to  the  production 
operations,  which  shortly  must  be  greatly  reinforced  to  handle  the  pro¬ 
jected  workload.  Details  of  the  five-year  plans  presented  herein  identify 
the  steps  necessary  to  accomplish  this  objective. 

Due  to  the  increasing  pace  of  the  introduction  of  new  equipment,  ma¬ 
terials,  and  techniques  for  the  application  of  micrographics  to  information 
nandling  systems,  DDC  should  establish  an  internal  capability  to  test  and 
evaluate  significant  additions  to  the  field  that  have  potential  applicability 
to  DDC  process  activities.  It  would  also  be  appropriate  for  this  group  to 
maintain  a  running  evaluation  of  the  process  activities  and,  in  particular, 
thw  material  handling  problems,  both  of  user  communities  receiving  mi¬ 
crographic  products  supplied  by  DDC  and  the  present  source  producers  of 
technical  reports  as  well  as  other  engineering  data  documents.  DDC 
should  maintain  an  awareness  of  availability  and  technical  expertise  cov¬ 
ering  the  full  scope  of  micrographics  as  used  in  STINFO  service  systems. 
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DIRECTION  OF  FUTURE  DDC  MISSIONS  AND  WORKLOADS 
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The  studies  and  preliminary  systems  design  work  in  STINFO  ser¬ 
vice  areas  sponsored  by  DOD,  though  not  expected  to  become  operational 
immediately,  will,  within  the  next  two  years,  likely  precipitate  definite 
plans  to  develop  large-scale  STINFO  service  and/or  systems  networks. 
Regardless  of  the  several  alternative  directions  such  networks  might  take, 
several  functional  operations  will  best  be  served  by  a  centralized  produc¬ 
tion  facility,  such  as  that  now  operated  by  DDC.  It  is  concluded,  there¬ 
fore,  that  tho  future  holds  promise  of  substantially  increasing  volume  both 
in  kind  and  quantity  for  information  and  document  handling  at  DDC. 
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DDC  will  need  the  earliest  possible  clarification  from  higher  au- 
.ty  of  new  mission  assignments  in  order  to  adequately  develop  capa- 
es  required  to  meet  increasing  production  requirements. 


Information  processing  activities  in  support  of  management  inf  or - 
motion  services  have  recently  been  emphasized.  An  increase  in  the  scope 
ana  a.mension  of  new  services,  is  expected  to  utilize  further  the  contents 
of  both  management  data  banks  and  the  technical  report  stores. 

The  interfaces  of  flow  in  scientific  and  technical  information  between 
D CD  and  the  non-DOD  communities  of  the  Federal  government  are  likely 
to  become  more  active,  stronger,  and  more  purposeful,  although  the  ex¬ 
istence  of  an  operating  "Federal  Information  System"  is  unlikely  within 
the  five-year  period.  Because  of  its  centralized  and  established  position, 
DDC  is  a  prime  candidate  to  maintain  the  primary  interface  activities  be¬ 
tween  DOD  and  non-DOD  communities. 


3.  THE  DIRECTION  AND  IMPACT  OF  FUTURE  STINFO  SERVICE 
CONCEPTS 

Major  studies  concerned  with  identification  of  user  needs  for  tech- 
.-.Ral  information  and  engineering  data  services  are  not,  as  yet,  com- 
and  cannot  be  expected  to  provide  precise  service  specifications 
suppliers.  Conclusions  emerging  from  these  studies,  however,  do 
...v-v/  very  significant  areas  of  information  service  needs.  over  and  beyond 
technical  report  document  handling  functions  as  concentrated  in  DDC. 
Extensive  use  of  engineering  data  and  the  need  for  comprehensive  biblio¬ 
graphic  control  (i.  e.  ,  inventory  listing)  of  much  larger  stores  of  infor¬ 
mation  resources  used  by  the  RDT&E  community,  are  two  significant 
areas  likely  to  provide  the  thrust  for  implementing  new  service  concepts. 
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It  appears  feasible,  and  of  definite  value,  to  identify  new  services 
which  DDC  can  provide  to  both  management  and  working  scientist  com¬ 
munities  by  combining  existing  technical  report  stores,  there  established 
relationship  with  the  Information  Analysis  Centers,  and  DDC's  new  pri¬ 
mary  mission  of  maintaining  the  work  unit  R&D  management  information 
data  banks.  The  latter  can  be  considered  as  providing  "bibliographic  ac¬ 
cess  to  the  user  community.  " 

Technological  change  will  continue  to  bring  primary  and  secondary 
distribution  concepts  closer  together.  Centralized  maintenance  of  records 
necessary  to  carry  out  primary  distribution,  including  mailing  address 
lists,  security  records,  etc. ,  auger  for  centralization.  Elimination  of 
intermediate  time  delays  effecting  delivery  of  services  to  users  is  an  im¬ 
portant  objective  warranting  the  introduction  of  methods  for  bypassing  the 
present  series  of  lags  in  the  transfer  chain  from  source  to  user. 

The  policy  of  providing  no-charge  services  to  DOD  contractors  pre¬ 
vents  the  exercise  of  self-regulating  forces  which  would  greatly  improve 
DDC's  ability  to  control  and  forecast  the  extent  of  its  operations  as  new 
service  concepts  are  introduced.  Without  some  effective  means  of  self- 
regulation,  policies  to  curtail  runaway  use  may  have  to  be  employed. 
Arbitrary  restrictions  would  probably  result  in  less  responsive  and  more 
deleterious  effects  on  service  convenience  to  widespread  contractor-user 
communities. 

4.  FUTURE  DIRECTION  OF  MICROGRAPHICS  AS  USED  IN  LARGE  - 

SCALE  ST  IFF  Q  SERVICE  PROGRAMS. 

Micrographics  directly  attack  the  central  problem  of  material  hand¬ 
ling  inherent  in  providing  document  services.  There  is  no  basis  for  ex¬ 
pecting  technological  development  of  either  communication  techniques  or 
electronic  storage  media  to  replace  micrographic  media  as  the  primary 
means  for  transferring  the  bulk  of  technical  data  and  information  from 
source  to  user. 

Manufacturers  and  suppliers  in  the  micrographic  field  are  now  just 
introducing  new  products  made  feasible  by  the  microfiche  standards  of 
the  Federal  Council  on  Science  and  Technology.  Private  investments  in 
general-purpose  new  product  development  without  the  need  for  Government 
support  are  mounting  due  to  expectation  of  an  extended  commercial  use  of 
the  microfiche  format.  Specialized  material  handling  problems,  such  as 
those  present  at  DDC  (  sorting,  collating,  stuffing,  wrapping,  labeling) 
await  action  by  needing  solution  to  their  problems  to  support  specialized 
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a  patent  exists.  Although  R&D  capabilities  demonstrate  the  technical 
sibnuy  ci  higher  reduction  ratio  micrographics,  the  investments  re- 
■--y  made  by  the  microfilm  industry  in  microfiche  related  products 
igatos  against  early  conversion  of  the  field  to  higher  reduction  ratios. 

Xev/  service  concepts  (e.g. ,  micrographic  annual  accumulations  of 
•  D  are  preferably  provided  to  libraries  on  cartridge  roll  film.  Cart- 
go  roll  film  and  microfiche  microforms  are  readily  integrated  in  user 
ipment,  thereby  requiring  only  a  single  investment  in  viewing  and 
w-back  equipment.  This  appears  to  be  an  early  natural  development 

u».e  i.t.cc  m  c..o  tiC.ci, 

Perhaps  one  or  two  years  away,  another  significant  impact  in  mi- 
graphics  is  expected.  This  is  the  production  of  transparencies  by 
h -speed,  repetitive  imprint  by  press -like  methods.  This  will  cut  the 
sent  high -volume  duplicating  costs  more  than  5C  percent,  with  resul- 
t  trer.es  to  increase  micrographic  media  use  in  source  publications, 
chioved  within  the  next  five  years,  this  low-cost  replication  of  micro r 
phics  will  probably  stabilize  the  reduction  ratio  to  no  greater  than 
i,  thereby  prolonging  the  future  adoption  of  higher  reduction  ratios 
v/»coo  c*  use. 


FUTURE  IMPACT  OF  FIVE'  -YEAR  PLANS  DEVELOPED  FOR  DDC 


The  l.v.p-ementation  of  the  action  plans  described  here  will  continue 
enlu.ion  of  DDC  toward  serving  the  entire  R&D  and  I&L  communities, 
mproving  the  flow  between  them.  This  should  result  in  better'  pro¬ 
management  capability  with  the  consequent  reduction  in  the  time  con 
d  ir.  the  entire  cycle. 

..any  facets  of  the  plans  relate  to  direct  service  to  the  scientists 
n  giaours  in  the  RDT&E  community.  Depending  on  the  success  of 
of  the  proposed  studies  dealing  with  furnishing  information  with 
specificity  to  respond  to  particular  needs,  it  should  be  possible  to 
ovo  the  efficiency  of  R&D  to  a  significant  extent. 

The  proposed  changes  in  methods  of  production  suggested  as  a  ba¬ 
sic  requirement  underlying  all  the  plans  can  greatly  improve  the  overall 
posture  of  DDC  ir.  the  DOD  community  and  establish  its  position  as  a 
strong  force  in  the  evolution  of  a  total  information  system  in  DOD,  and 
a  significant  consideration  in  the  evolution  of  Federal  systems  as  well. 
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The  suggested  plans  call  for  more  and  more  emphasis  on  services 
n  the  management  information  area.  These  are  very  significant,  for  they 
have  large  positive  impact  values  on  both  the  management  and  the  conduct 
of  R&D.  They  all  promote  increased  quality  of  work  and  reduced  costs. 
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lie  medial  actions  to  correct  present  deficiencies  in  microfiche 
production  facilities  have  been  detailed  in  Par*  II,  Section  C. 
These  relate  to  developing  material  handling  procedures  at  cam¬ 
era  work  places,  introduction  of  camera  malfunction  detectors, 
and  enforced  use  of  quality  control  procedures  throughout  the 
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Upon  completion  of  reorga.. 
lag  this  study),  clean,  tidy, 
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;ation  of  the  facilities  (underway  dur- 
anc  efficient  work  place  arrangements 
intaine h  Written  operating  proce- 
star.dard  operating  procedures. 


Une  projected  five-year  ph 
tior.s  contained  in  Part  If  o: 
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for  microgruphic  development  ac- 
his  report  should  first  be  integrated 
five-year  plan  being  developed  in 


A  preliminary  systems  design  sno—a  be  started  to  accomplish 
plant-wide  integrated  process  control  This  preliminary  design 
s.tould  then  be  used  to  guide  in  cetail  the  airection  of  interim  de¬ 
velopment  actions  taken.  Preliminary  design  should  ultimately 
le„a  to  a  final  design  for  implementation  of  integrated  process 


UUC  mould  establish  an  or. -going  internal  group,  or  contractor 
rel-.-omnip,  to  maintain  at.  on-going  evaluation  of  developments 
.ne  micrographic  fie  la  as  they  apply  to  process  activities  and 
to  ^  Ye  rail  STIXFO  service  system  requirements.  This  group 
.mould'  continuously  evaluate  developments  to  determine  their 
applicability  and  potential  value  for  meeting  DOD-wide  system 
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Uv.p.em.eut  the  plan  or  plum,  as  approved,  that  are  developed  and 
trwSentea  nerc-in  for  expanding  DDC!s  micrographic  capabilities. 
U..\  elo  ...tent  actions,  presented  in  detail  in  Part  II,  include  both 
„ma.;ced  development  and  exploratory  development  studies  neces¬ 
sary  to  direct  future  plan  implementation.  Several  development 
actions  are  sufficiently  basic  at  the  present  time  to  justify  initia¬ 
tion  cf  experimental  pilot*  operations  and  evaluation  tests. 


Continuously  maintain  projected  long-range  plans,  using  the  meth¬ 
odology  developed  and  presented  herein,  in  order  to  permit  down¬ 
ward  derivation  of  program  goals  and  development  action  plans 
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from  overall  mission  objectives  and  service  concepts  that  are  re¬ 
sponsive  to  user  requirements. 

7.  Additional  areas  recommended  for  further  work,  but  not  specifi¬ 
cally  included  as  development  actions  described  in  the  projected 
five-year  plan,  are: 

(a)  Development  of  a  methodology  for  better  maintenance 
and  projections  of  workloads  at  DDC. 

(b)  Investigation  of  the  feasibility  of  dropping  or  modify¬ 
ing  the  no -charge  policy  to  contractors  for  DDC's 
services,  in  order  that  the  sell -regulating  forces 
will  provide  a  natural,  rather  than  arbitrary,  con¬ 
straint  against  the  possibility  of  excessive  operating 
expense  as  services  grow. 
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A.  INTRODUCTION 


1.  THE  NEED  FOR  DEFINITIVE  FUTURE  PLANS 

Planning  of  future  DDC  operations  is  necessary  if  chosen  goals  are 
to  be  reached.  Planning  is  essential  in  order  for  any  organization  to  have 
time  available  to  achieve  orderly  efficient  progress,  to  avcid  expensive 
false  starts  in  production,  and  to  acquire  a  posture  of  readiness  to  meet 
future  service  system  requirements. 

Effective  planning  requires  anal}  3is  and  research  plus  imaginative 
and  creative  thinking  on  the  part  of  the  planners  regarding: 

(a)  The  objectives  which  they  are  working  towards  and 
which  have  been  established  by  higher  authority. 

(b)  The  policies  which  they  are  working  within  and  which 
have  been  established  by  higher  authority. 

(c)  The  forecasts,  estimates,  plans,  programs,  sched¬ 
ules  and  budgets  for  personnel,  equipment,  facilities 
and  materials  which  they  are  establishing,  including 
the  correlation  with  the  needs  and  objectives  of  otker 
component  activities  and  of  the  organization  as  a 
whole. 

Successful  planning  is  based  on  maximizing  the  choice  of  alterna¬ 
tives  to  achieve  stated  goals.  Any  plan  will  become  obsolete  when  either 
goals  change  or  the  alternative  chosen  becomes  less  desirable  than  new 
ones  made  possible  (e.g.,  through  changes  in  technology). 

The  foregoing  basic  observations  would  apply  to  any  organization. 
The  Defense  Documentation  Center  is  no  exception  in  their  need  for  clear 
objectives  supplemented  by  specific  yet  flexible  plans  to  achieve  stated 
goals  approved  by  higher  authority.  At  the  present  time  bot.i  the  fields 
of  documentation  and  information  processing  technology  are  undergoing 
significant  changes.  Document  handling  activities,  once  nearly  unique 
at  ASTIA,  are  now  carried  out  on  a  large  scale  by  several  interacting 
Federal  agencies  moving  toward  network-like  operations.  DDC?  has, 
by  both  mission  and  history,  been  cast  as  a  major  constituent  part  of 
Federal  programs  to  participate  in  the  development  of  stronger,  more 
effective  large  scale  Federal  Document  Handling  Systems  for  serving 
national  needs  .especially  in  scientific  and  technical  research  and  develop¬ 
ment  programs. 
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What  should  the  future  capabilities  of  DDC  be?  What  specifically 
are  the  steps  that  should  be  follo\  ed  to  develop  these  capabilities  ?  What 
degree  of  choice  amongst  alternatives  is  available?  What  are  the  re¬ 
sources  required  to  attain  specific  levels  of  capability?  These  are  some 
of  the  major  questions  considered  in  this  study.  Although  the  main  con¬ 
cern  of  this  report  is  specifically  the  development  of  a  five-year  plan  for 
advancing  DDC's  capability  to  utilize  and  handle  micrographics,  the  scope 
of  the  study  necessarily  embraces  questions  of  objectives,  roles  and  mis¬ 
sions,  policies,  forecasts,  estimates,  plans,  programs,  and  schedules 
of  the  entire  operations,  for  without  such  a  reference  frame  no  valid  plans 
can  be  developed. 

ELEMENTS  OF  PLANNING  ARE  CONSTANTLY  CHANGING 

Like  the  weatner,  the  -elements  considered  in  long  range  plans  are 
individually  dynamic.  DDC  service  requirements  will  change  consider¬ 
ably  during  the  next  five  years  from  what  they  are  now  expected  to  be. 

The  volume  of  material  to  be  handled  will  change.  The  state-of-the-art 
in  micrographics  and  related  technology  useful  to  carrying  out  the  pro¬ 
duction  process  will  change.  Even  the  governing  policies,  if  not  objec¬ 
tives  for  DDC  as  established  by  higher  organizational  authority,  may 
significantly  change  in  the  next  five  years. 

It  is  futile,  however,  to  attempt  to  predict  the  future.  The  only 
effective  way  to  proceed  with  development  of  a  five-year  plan  for  DDC 
is  to  anticipate  future  effects  of  events  that  have  already  irrevocably 
happened  and  to  undertake  actions  which  will  cause  future  events  to  re¬ 
inforce  the  likelihood  of  achieving  desired  goals. 

A  basic  requirement  in  performing  this  planning  study  was  the 
development  of  an  effective  methodology  for  the  analysis,  display,  and 
maintenance  of  a  detailed  plan  for  building  service  capabilities  and  the 
necessary  development  actions  to  achieve  them.  The  scope  of  alterna¬ 
tive  service  concepts,  variety  of  data  and  information  items,  and  pro¬ 
cess  activities  involved  makes  this  an  unusual  challenge. 

The  specific  plan  presented  in  this  report  is  the  result  of  both 
analysis  and  research  of  what  is  now  known  about  DDC  operations  and 
missions  plus  the  objectives  and  policies  within  which  DDC  operates. 
Some  license  has  been  taken,  hypothesizing  future  possible  changes  in 
policy  and  objectives  for  DDC.  Part  of  the  plans  resulting  from  these 
hypotheses  must  be  recognized  as  based  cm  suppositions  and  carefully 
reviewed  for  validity. 
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METHODOLOGY  USED  TO  DEVELOP  THE  FIVE-YEAR  DEVEL- 
OPMENT  ACTION  PLAN  FOR  MICROGRAPHICS 


Analysis  is  the  first  step  to  successful  synthesis.  To  understand 
an  organism  too  complex  to  analyze  in  the  whole  requires  a  breaking  of 
the  whole  into  parts.  After  examining  how  the  parts  work  and  how  the 
parts  fit  together,  plans  for  making  the  parts  work  and  fit  together  bet' 
ter  can  be  made  valid,  comprehensive,  and  penetrating.  An  in 'depth 
technical  understanding  of  the  buildup  of  the  plan  not  only  assures  thor¬ 
oughness  but  facilitates  a  determination  of  the  impact  of  the  plan  and 
its  implications. 

The  methodology  used  for  analysis  and  synthesis  of  the  plan  can 
be  outlined  as  follows: 

(a)  The  objectives  and  policies  established  by  higher 
authority  plus  those  which  can  be  logically  deduced 
from  an  understanding  of  the  RDT&E  requirements 
for  STINFO  services  are  first  studied.  These  are 
then  stated  as  assumptions  in  order  that  overall 
system  requirements  for  STINFO  services  effecting 
DDC  can  be  defined  and  related  to  DOD's  need  for 
production  capabilities  to  handle  micrographics. 

(b)  In  response  to  RDT&E  STINFO  service  requirements, 
a  set  of  additional  service  concepts  are  identified 
that  appear  to  be  candidates  for  either  further  study 
or  early  adoption.  New  services,  combined  with 
projections  for  those  now  being  offered,  provide 

the  working  objectives  around  which  the  five-year 
plan  is  developed. 

(c)  Recognizing  that  DDC's  present  production  facilities 
represent  a  base  line  of  capability  from  which  to 
build  for  future  operations,  a  detailed  analysis  of 
DDC  present  production  capabilities  for  handling 
micrographics  has  been  made.  An  evaluation  is 
then  made  of  these  capabilities  related  to  alterna¬ 
tive  methods  and  procedures  for  accomplishing  pre¬ 
sent  goals  and  as  a  starting  point  for  building  future 
capabilities. 


A' 3 


i 


"rirnn 

□□□□□□ 

□□□[ciBsa 

□□□□□□ 


(d)  A  long  range  forecast  of  the  technical  feasibility  of 
utilizing  micrographic  media  for  handling  document 
and  information  services  in  large  scale  scientific 
and  technical  information  service  systems  is  made. 

A  strong  basis  is  demonstrated  for  expecting  a  con¬ 
tinuing  long  period  of  use  of  micrographic  media. 

(e)  Associated  with  each  of  the  service  goals  incorporated 
in  the  projected  plans  is  a  specific  set  of  physical 
products  or  data  and  information  items.  These  items 
flow  through  a  series  of  production  process  steps 
threading  from  original  source  to  user.  Matrix  dis¬ 
plays  are  used  at  this  point  to  enable  a  detailed  anal¬ 
ysis  of  the  many  potential  applications  of  micrograph¬ 
ics.  The  level  of  analysis  approaches  that  of  produc¬ 
tion  work  places  in  terms  of  equipment,  materials 
and  methods  necessary  to  perform  the  process  steps. 

(f)  Examination  of  these  potential  applications  in  the 
light  of  available  state-of-the-art  in  micrographics 
then  allows  determination  of  whether  or  not  new  tech¬ 
nology  is  needed  to  achieve  a  specific  micrographic 
handling  capability,  if  it  is  used  to  provide  a  desired 
service. 

(g)  Rating  the  services  concepts  according  to  their  de¬ 
sirability  (payoff  and  feasibility)  then  provides  the 
basis  for  structuring  a  set  of  alternative  plans,  each 
of  which  offers  and  identifies  specific  development 
actions  as  necessary  to  achieve  the  capability  of 
handling  hose  micrographics  necessary  to  provide 
stated  services. 

Use  of  this  methodology  provides  full  communication  of  the  under¬ 
lying  decisions  on  which  the  alternate  plans  are  built.  The  job  of  re¬ 
tracing  in  order  to  make  revisions  due  to  change  in  judgment,  governing 
conditions,  etc. ,  is  relatively  simple. 

4.  THE  NEED  FOR  KEEPING  PLANS  CURRENT  AND  RESPONSIVE 

TO  CHANGING  EVENTS 

The  management  philosophy  and  observations  of  paragraph  one 
above  has  not  been  stated  as  a  justification  for  planning.  It  is  a  state- 
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ment  of  the  need  for  planning.  Adequate  planning  efforts  should  be  under¬ 
taken  to  achieve  a  posture  at  DOC  that  will  respond  to  future  requirements 
in  scientific  and  technical  information  services  as  needed  to  meet  re¬ 
quirements  of  the  RTD&E  community.  It  is  believed  that  this  report 
provides  a  methodology  especially  well  suited  to  both  development  and 
maintenance  of  these  plans. 


□Hi.  !Uf  1L 1! 


B.  DDC  REQUIREMENTS  FOR  HANDLING  RECORD  MEDIA 
WITHIN  DOD  STINFO  COMMUNICATION  SYSTEMS 


1.  HISTORY  OF  THE  GROWTH  AND  ASSIGNMENT  OF  RESPONSIBIL  - 
ITY  TO  DDC 

1. 1  Historical  Development 

The  Defense  Documentation  Center  (DDC)  was  not  created;  it 
evolved  over  a  period  of  four  decades,  outgrew  two  facilities,  and  under¬ 
went  four  organizational  changes.  The  history  of  DDC  can  best  be  under¬ 
stood  by  tracing  these  changes  and  by  noting  the  milestones  reached  along 
the  way,  including  the  absorption  of  large  document  collections. 

1. 1. 1  U.  S.  Army  Air  Corps,  Engineering  News  Service 

In  1926  two  men  in  the  V.  S.  Army  Air  Corps  started 
an  Engineering  News  Service  at  McCook  Field  in  Dayton,  Ohio.  To  keep 
their  fellow  engineers  informed  of  the  latest  engineering  developments, 
these  men.  published  an  announcement  bulletin  which  listed  the  titles  and 
authors  of  the  current  military  engineering  literature.  This  bulletin  was 
the  forerunner  of  the  present  DDC  Technical  Abstract  Bulletin.  The  En¬ 
gineering  News  Service  was  moved  to  Wright  Field  in  1929  to  a  facility 
which  later  housed  the  organization  from  which  DDC  evolved. 

1. 1. 2  Air  Documents  Division,  U.  S.  Army  Air  Corps 

During  World  War  II,  the  Engineering  News  Service 
was  incorporated  into  the  Intelligence  Department  of  the  Air  Technical 
Service,  U.  S.  Army  Air  Corps.  The  Air  Documents  Division  (ADD)  of 
the  Intelligence  Department,  established  in  December  1945,  was  respon¬ 
sible  for  the  collection  and  analysis  of  over  800, 000  captured  German 
and  Japanese  documents.  These  documents  had  been  collected  by  a  spe¬ 
cially  created  intelligence  operation  known  as  the  Air  Document  Research 
Office  based  at  Hanau,  Germany,  in  July  of  1945.  Parts  of  this  very 
large  document  collection  later  formed  the  nucleus  of  the  present  DDC 
collection. 


1. 1.  3  Central  Air  Documents  Office 

* 

In  September  of  1947,  the  United  States  Air  Force  was 
created  as  an  entity  separate  from  the  Army.  The  ADD  continued  its  op¬ 
erations  in  the  new  Department  of  the  Air  Force  until  October  of  1948. 
Shortly  after  the  separation  of  Army  and  Air  Force,  ADD  absorbed  a 
Navy  liaison  office  which  had  been  established  at  Wright  Field  in  1945. 


B-l 


□MLS 


In  October,  1948,  the  functions  of  ADD  were  trans- 
ferred  to  a  newly  created  organization  -  the  Central  Air  Documents  Of¬ 
fice  (CADO)  -  under  a  joint  Air  Force /Navy  venture.  In  1950  the  Army 
joined  in  the  agreement  tc  operate  CADO,  and  an  Army  officer  was  as¬ 
signed  as  one  of  the  assistant  directors. 

CADO  eventually  had  a  collection  of  over  250,000  doc¬ 
uments  ,  including  those  absorbed  from  the  ADD.  In  its  last  year  CADO 
processed  over  40, 000  document  requests  and  established  a  West  Coast 
field  office  at  Los  Angeles,  which  later  became  the  first  DDC  field  of¬ 
fice. 

1. 1,4  Armed  Services  Technical  Information  Agency 

The  Armed  Services  Technical  Information  Agency 
(ASTIA)  was  the  immediate  predecessor  of  DDC.  ASTIA  was  created  in 
1951  by  order  of  the  Secretary  of  Defense.  It  took  over  the  functions  and 
most  of  the  personnel  from  its  predecessor,  CADO,  and  continued  in  op¬ 
eration  at  the  same  location  in  Dayton,  Ohio.  The  Secretary  of  the  Air 
Force  was  given  managerial  control  over  ASTIA,  but  policy  direction 
was  dictated  by  the  Department  of  Defense  Research  and  Development 
Board.  An  ASTIA  advisory  council  was  appointed  to  assist  the  director 
in  the  operation  of  the  Agency.  The  Secretary  of  the  Air  Force  placed 
ASTIA  under  the  direct  control  of  the  Air  Research  and  Development  Com 
mand. 

Towards  the  end  of  1952,  ASTIA  established  an  East 
Coast  regional  office  at  New  York  City.  It  continued  to  operate  the  re¬ 
gional  office  previously  established  by  CADO  at  Los  Angeles. 

1. 1.  5  Navy  contributions  to  the  DDC  collection 

In  1941  the  U.  S.  Government  established  the  Office 
of  Scientific  Research  and  Development  <OSRD)  to  act  as  a  coordinator 
of  the  defense  RAD  effort.  The  33,000  or  more  documents  created  by 

this  office  were  later  absorbed  by  the  Office  of  Naval  Research  in  1946. 

* 

A  major  portion  of  these  OSRD  reports  were  indexed 
and  cataloged  by  the  Library  of  Congress  under  a  contract  to  the  Office 
of  Naval  Research.  This  effort,  known  as  the  Science  and  Technology 
Project,  was  terminated  in  1949,  and  the  documents  became  a  nucleus 
for  the  Navy  Research  Section  of  the  Science  Division  of  the  Library  of 
Congress  Reference  Department. 
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1.1.6  Expansion  of  ASTIA 
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In  May  of  1953  ASTIA  absorbed  the  Navj  Research 
Section  of  the  Library  of  Congress  and  thus  acquired  150,000  documents. 
In  the  same  year  requests  for  documents  exceeded  the  100, 000  mark. 
Services  were  expanded  m  1957  by  the  addition  of  a  field  office  at  San 
Francisco. 


In  1958  ASTIA  outgrew  its  quarters  at  Wright  Field, 
Dayton,  Ohio,  and  moved  to  Arlington  Hall  Station  in  Arlington,  Virginia. 
A  field  office  was  maintained  at  Dayton  to  service  the  growing  aeronauti¬ 
cal  operations  division  at  Huntsville,  Alabama,  in  close  pioximity  to 
Army's  Redstone  Arsenal. 

1.1.7  Defense  Documentation  Center  (DDC) 

The  most  significant  reorganization  came  about  early 
in  1963  when  the  DOD  issued  an  instruction  naming  ASTIA  as  the  DOD 
Documentation  Center  for  Scientific  and  Technical  Information.  This  was 
followed  by  a  subsequent  instruction  which  expanded  the  ASTIA  mission 
and  actually  reconstructed  ASTIA  as  a  new  agency  -  the  Defense  Docu¬ 
mentation  Center  for  Scientific  and  Technical  Information  (DDC).  In 
July  DDC  moved  to  more  spacious  accommodations  at  Cameron  Station, 
Alexandria,  Virginia.  In  September  DDC  established  a  technical  opera¬ 
tions  division  at  L.  G.  Hanscom  Field,  Bedford,  Massachusetts.  The  se¬ 
quence  of  changes  and  expansions  in  missions,  staff,  and  accommoda¬ 
tions  culminated  in  the  incorporation  of  the  new  DDC  as  a  field  activity 
of  the  Defense  Supply  Agency  on  November  1,  1963.  At  this  point,  DDC 
had  a  collection  cf  over  700,000  documents,  and  requests  had  exceeded 
the  million  mark. 

1.  2  Increasing  Assignments  of  Responsibilities 

1.  2. 1  Joint  Air  Force /Navy  operation  of  CADO 

With  each  change  in  the  organizational  structure  of 
DDC,  additional  responsibilities  were  assigned.  The  Engineering  News 
Service  was  originally  authorized  to  serve  only  the  U.  S.  Army  Air  Corps. 
When  Colonel  Albert  A.  Arnhym  became  chief  of  ADD  in  December  of 
1945,  control  of  the  organization  still  resided  with  the  U.  S.  Army  Air 
Corps.  ADD  began  to  serve  a  wider  clientele  when  it  contracted  with  the 
Institute  of  Aeronautical  Sciences  to  establish  a  Standard  Aeronautical 
Index  System  (SAIS).  After  ADD  had  completed  the  cataloging  of  56, 000 
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German  documents  and  3,000  Japanese  documents  in  1948,  it  was  reor¬ 
ganized  as  CADO  by  the  Air  Force  and  Navy.  Colonel  Arnhyrn  continued 
on  as  director  on  the  new  organization  which  was  formally  instituted  by 
an  operational  order  dated  August  18,  1949. 

1.  2.  2  Policy  Direction  of  ASTIA  by  DOD  R&D  Board 

A  new  tri-service  agreement  between  Army,  Navy  and 
Air  Force  was  issued  in  1950  in  which  an  Army  officer  was  officially  as¬ 
signed  as  assistant  director.  CADO  was  converted  by  order  of  the  Sec¬ 
retary  of  Defense  into  ASTIA  in  1951  and  was  placed  under  the  policy  di¬ 
rection  of  the  DOD  Research  and  Development  Board.  Management  con¬ 
trol  was  retained  by  the  Secretary  of  the  Air  Force. 

1.  2.  3  ASTIA  managed  by  ARDC 

The  Secretary  of  the  Air  Force  delegated  detailed  man¬ 
agement  responsibility  to  the  Air  Research  and  Development  Command, 
which  appointed  Mr.  Leslie  E.  Neville  as  the  first  official  director  of 
ASTIA  in  October  of  1951.  ASTIA  services  were  expanded  considerably 
when  the  DOD  Research  and  Development  Board  endorsed  a  policy  that 
ASTIA  provide  services  to  other  Governmental  agencies  related  to  DOD 
efforts.  Up  to  this  time,  ASTIA  services  had  been  limited  to  DOD  agen¬ 
cies  and  contractors. 

1.  2.  4  Tri-Servifce  Funding  of  ASTIA 

In  1953,  the  Assistant  Secretary  of  Defense  (Comp¬ 
troller)  directed  the  Departments  of  the  Army,  Navy  and  Air  Force  to 
participate  equally  in  the  financing  of  ASTIA,  and  in  February  a  tri¬ 
service  regulation  for  operation  was  promulgated  in  Air  Force  Regula¬ 
tion  205-43,  Army  Regulation  380-60  and  OPNAV  Instruction  5510.  1?. 

The  degree  of  reliance  placed  on  the  new  ASTIA  is  evidenced  by  the  trans¬ 
fer  of  over  r>0, 000  documents  from  the  Navy  Research  Section  from  the 
Library  o  ingress  in  May  of  1953. 

In  1954,  funding  for  ASTIA  reverted  to  the  Aii*  Re¬ 
search  and  Development  Command  and  the  Tri-Service  ASTIA  Advisory 
Council  was  replaced  by  the  Assistant  Secretary  of  Defense,  ASTIA 
Policy  Council.  A  1956  amendment  to  the  Tri-Service  Directorate  au¬ 
thorized  ASTIA  to  provide  unclassified  documents  to  NATO  nations. 
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1.  2.  5  Policy  guidance  by  ASTIA  Operational  Liaison 

Committee 

Colonel  Woodrow  W.  Dunlop,  appointed  Commander  of 
ASTIA  in  August  of  1957,  supervised  the  moving  of  the  agency  from  its 
limited  quarters  at  Dayton,  Ohio,  to  larger  quarters  in  Arlington  Hall 
Station,  Arlington,  Virginia  in  February  of  1958.  A  tri-service  organi¬ 
zation  called  the  ASTIA  Operational  Liaison  Committee  was  established 
in  the  same  year  to  facilitate  document  acquisition  and  to  foster  greater 
utilization  cf  ASTIA  services  to  the  Army,  Navy  and  Air  Force.  Also  in 
the  same  year,  SEATO  nations  were  added  to  ASTIA's  authorized  foreign 
release  service.  The  ASTIA  Policy  Council  was  then  abolished  and  new 
policy  direction  came  from  DOD  from  an  office  which  later  became  the 
Office  of  the  Director  of  Defense  Research  and  Engineering. 

ASTIA  services  were  again  expanded  in  1960  when 
DOD  authorized  ASTIA  to  provide  service  to  grantees  and  potential  con¬ 
tractors  of  the  military  departments.  Responsibility  was  increased  when 
ASTIA  was  assigned  to  incorporate  the  current  ARDC  technical  efforts 
(CATE)  program  into  its  recently  established  Research,  Development, 
Test  and  Evaluation  Management  Data  Project. 

Operations  were  again  expanded  in  July  of  1961  under 
Colonel  James  O.  Vann  when  ASTIA  was  authorized  to  supply  the  Depart¬ 
ment  of  Commerce  with  microfilm  for  sale  to  the  general  public  of  all 
the  DOD  unclassified,  unlimited  reports.  In  the  next  year  responsibility 
was  increased  to  encompass  processing  of  Interdepartmental  Data  Ex¬ 
change  Program  (IDEP)  reports. 

1.2.6  Tri-Service  Staff  Representatives 

The  Crawford  Report  on  "  Scientific  and  Technological 
Communication  in  the  Government",  presented  by  the  Task  Force  to  the 
President's  Special  Assistant  for  Science  and  Technology,  had  a  very 
positive  effect  in  increasing  the  centralization  of  DOD  research  and  de¬ 
velopment  reporting.  The  presentation  of  the  report  in  April  of  1962 
was  followed  in  May  by  the  replacement  of  the  ASTIA  operational  liaison 
committee  with  tri-service  staff  representatives.  In  the  same  month 
Dr.  Charles  L.  Brenier  became  director. 

The  microfilm  distribution  program  was  expanded  to 
include  twelve  National  Science  Foundation -Office  of  Technical  Services 
Regional  Technical  Report  Centers  in  Colorado,  District  of  Columbia, 
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Georgia,  Illinois,  Massachusetts,  Missouri,  New  York,  Pennsylvania, 
Texas,  Washington  and  California.  A  new  ASTIA  Huntsville  Technical 
Operations  Division  was  opened  at  the  Army's  Redstone  Arsenal.  In  De¬ 
cember  of  1962,  the  DOD  Technical  Information  Program  was  crystal¬ 
lized  in  DOD  Directive  5100.  36.  This  directive  reaffirmed  the  central 
role  of  ASTIA  as  a  major  component  of  the  information  program  and  a 
central  depository  for  all  DOD  research,  development,  test  and  evalua¬ 
tion  documentation. 

1.2.7  DDC  Liaison  Representatives 

The  Crawford  Report  in  1962  was  followed  by  the 
Weinberg  Report  on  "Science,  Government  and  Information"  published 
by  the  President's  Science  Advisory  Committee  in  1963.  The  publication 
was  followed  twelve  days  later  by  DOD  Instruction  5129.  43  which  estab¬ 
lished  ASTIA  as  the  DOD  Documentation  Center  for  Scientific  and  Tech¬ 
nical  Information.  DOD  Instruction  5100.  38  subsequently  expanded  the 
ASTIA  mission  and  reconstructed  ASTIA  as  the  Defense  Documentation 
Center  for  Scientific  and  Technical  Information  (DDC).  With  this  in¬ 
struction,  the  ASTIA  tri-service  staff  became  the  DDC  Liaison  Repre¬ 
sentatives. 


In  July  of  1963,  DDC  moved  to  new  quarters  at  Cam¬ 
eron  Station,  Alexandria,  Virginia,  and  in  November  DDC  became  a 
field  activity  of  the  Defense  Supply  Agency  with  a  new  director.  Dr. 
Robert  B.  Stegmaier,  Jr. 

Throughout  its  long  career,  DDC  has  tended  to  grow 
in  both  size  and  stature  as  a  major  support  effort  to  DOD  research  and 
development  programs.  DOD  directives  and  instructions  have  increased 
this  centralized  role  as  a  primary  collector  and  disseminator  of  RDT&.E 
information.  With  its  subsumption  wider  the  Defense  Supply  Agency, 
DDC  became  an  officially  recognized  tool  of  the  entire  DOD.  This  mcve, 
more  than  any  other,  symbolized  the  central  policy  control  exerted  by 
the  Office  of  the  Director  of  Defense  Research  and  Engineering. 
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1. 3  Analysis  of  Pertinent  POD  Directives  and  Instructions 
1.  3. 1  DOD  Directive  5100.  36 

DOD  Directive  5100.  36  establishes  a  clear  dichotomy 
between  logistics  information  and  technical  information  by  providing  for 
separate  management  of  the  DOD  Scientific  and  Technical  Information 
Program  and  the  DOD  Production  Engineering  and  Logistics  Information 
Program.  It  directs  the  miUtary  departments  to  establish  a  coordinated 
structure  of  generally  decentralized  information  activities,  and  to  desig¬ 
nate  representatives  from  these  activities  to  provide  single  points  of  con¬ 
tact  through  which  the  Director  of  Defense  Research  Engineering  can  ex¬ 
ert  centralized  policy  control. 

The  directive  instructs  the  Director  of  Defense  Re¬ 
search  and  Engineering  to  establish  a  Director  of  Technical  Information 
to  supervise,  coordinate,  and  review  the  DOD  Scientific  and  Technical 
Information  Program.  It  instructs  the  Assistant  Secretary  of  Defense 
for  Installations  and  Logistics  to  designate  a  representative  to  super¬ 
vise,  coordinate,  and  review  the  DOD  Production  Engineering  and  Lo¬ 
gistics  Information  Program. 

Information  activities  programmed  and  budgeted  by 
components  of  the  military  departments  are  to  provide  information  ser¬ 
vices  v-ithin  their  assigned  missions  on  a  DOD -wide  basis  and  are  to  co¬ 
ordinate  their  efforts  to  fulfill  the  requirements  of  all  users.  The  As¬ 
sistant  Secretary  of  Defense  for  Public  Affairs  must  approve  all  policies 
and  procedures  governing  the  dissemination  of  information  to  the  public. 

1.  3. 2  DOD  Instruction  51 29.  43 

DOD  Instruction  5129.  43,  dated  January  22,  1963, 
assigns  specific  functions  for  the  Defense  Scientific,  and  Technical  In¬ 
formation  Program.  Military  departments  and  other  DOD  components 
are  given  the  responsibility  for  primary  production  and  distribution, 
establishment  and  maintenance  of  local  technical  libraries,  publication 
of  technical  journals,  and  the  organization  of  symposia  and  technical 
meetings.  Many  specialized  information  analysis  centers  administered 
by  DOD  components,  designated  by  the  Director  of  Defense  Research 
and  Engineering ,  will  provide  DOD -wide  services  within  their  assigned 
missions.  All  DOD  components  are  instructed  to  provide  DDC  and  the 
specialized  information  analysis  centers  with  all  pertinent  documenta¬ 
tion  resulting  from  DOD  RDT&E. 
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The  most  detailed  instructions  pertain  to  the  functions 
delegated  to  the  Director  of  Defense  Research  and  Engineering.  Fifteen 
separate  instructions  provide  for  (1)  overall  supervision,  coordination 
and  review  of  the  DOD  Scientific  and  Technical  Information  Program; 

(2)  xeview  of  meetings,  primary  production  and  distribution  of  technical 
reports,  local  libraries  operations  and  journals  established  or  supported 
by  the  military  departments;  (3)  review  and  coordination  of  specialized 
information  analysis  centers  with  power  to  establish,  consolidate,  or 
cancel  centers  as  necessary;  (4)  policy  direction  over  DDC;  (5)  communi¬ 
cation  of  RDT&E  information  into  the  Production  Engineering  and  Logis¬ 
tics  Information  Program;  (8)  transfer  of  foreign  technical  intelligence 
and  technical  report  translations  to  DDC  and  specialized  information  an¬ 
alysis  centers;  (7)  coordination  of  public  release  procedures  with  the 
Assistant  Secretary  of  Defense  for  Public  Affairs;  (8)  delegation  of  re¬ 
sponsibility  for  providing  a  central  directory  of  DOD  information  activi¬ 
ties;  (9)  maintenance  of  liaison  with  other  Government  and  non-Govern- 
ment  agencies  actively  engaged  in  improving  information  exchange; 

(10)  delegation  of  responsibility  for  operating  a  clearinghouse  of  informa¬ 
tion  on  current  DOD  RDT&E  programs;  (11)  establishment  of  DOD  poli¬ 
cies  and  standards  for  technical  reports;  (12)  assurance  of  continuing 
program  analysis  of  the  DOD  information  program  and  provision  of  sup¬ 
porting  information  to  the  Five-Year  Force  Structure  and  Financial  Pro¬ 
gram;  (13)  provision  for  the  survey  of  problems  and  needs  of  users  and 
establishment  of  standards  of  performance  and  measures  of  effective¬ 
ness  of  the  DOD  information  program;  (14)  review  and  coordination  of 
research  and  development  programs  pertaining  to  the  improvement  of 
the  DOD  information  program;  and  (15)  publication  of  a  periodic  directo¬ 
ry  of  symposia  and  technical  meetings. 

The  Director  of  Defense  Research  and  Engineering 
is  again  instructed  to  appoint  a  Director  of  Technical  Information  who 
maintains  continuous  contact  with  responsible  individuals  designated  by 
DOD  components  involved  in  RDT&E.  This  instruction  is  very  clear  in 
establishing  the  Office  of  the  Director  of  Defense  Research  and  Engineer¬ 
ing  as  the  official  policymaker  in  matters  pertairing  to  the  transfer  of 
technical  information  via  technical  reports,  symposia,  meetings  and 
journals. 


1.  3.  3  DOD  Instruction  5100.  38 

A  second  DOD  implementing  instruction,  5100.  38, 
dated  March  29,  j  965,  further  details  the  provisions  of  the  above-men¬ 
tioned  Directive  5100. 36  and  Instruction  5129. 43.  This  instruction  era 
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powers  DDC  to  acquire  all  recorded  information,  regardless  of  its  phys¬ 
ical  form  or  characteristics,  from  all  sources,  inside  or  outside  of  DOD, 
domestic  or  foreign,  whenever  this  information  is  considered  pertinent 
to  RDT&E  efforts  and  whenever  this  information  is  not  made  readily 
available  to  these  efforts  through  other  sources.  It  instructs  DDC  to  an¬ 
nounce  technical  reports,  to  provide  documentation  services  on  demand, 
to  notify  information  analysis  centers  of  technical  report  availability, 
and  to  cooperate  with  other  agencies  in  developing  standards  for  report 
dissemination,  processing,  distribution,  advanced  techniques,  and  equip¬ 
ment. 


The  instruction  places  DDC  under  the  operational  di¬ 
rection  of  the  Director  of  Defense  Supply  Agency  and  under  the  policy  di¬ 
rection  of  the  Director  of  Defense  Research  and  Engineering,  with  the 
Director  of  Technical  Information  as  the  focal  point  for  policy  imple¬ 
mentation.  Specifically,  DDC  is  instructed  to  acquire,  store,  announce, 
retrieve,  and  provide  secondary  distribution  of  documents.  The  instruc¬ 
tion  is  very  specific  with  regard  to  the  division  of  functions  between  DDC 
and  DOD  components.  Detailed  instructions  to  DDC  include  No.  4  "Main¬ 
tain  and  improve  a  working  vocabulary  of  terms  and  work  toward  vocabu¬ 
lary  compatibility  with  other  like  activities  for  use  in  the  processing  of 
technical  reports  throughout  the  DOD/ RDT&E  effort. " 

DOD  components  are  instructed  to  "establish  and  en¬ 
force  contractual  procedures  which  require  that  a  minimum  of  20  legi¬ 
ble  copies  of  each  technical  report,  at  least  one  of  which  is  sufficiently 
good  graphic  quality  as  to  permit  reproduction  of  legible  copies  on  a 
mass  production  basis,  be  transmitted  direct  to  DDC  no  later  than  on 
the  instance  of  primary  distribution." 

The  four  other  instructions  to  DDC  and  six  other  in¬ 
structions  to  DOD  components  are  equally  as  detailed.  For  the  first 
time  DDC  is  instructed  to  provide  complete  unclassified  services  to  all 
U.  S.  Government  agencies,  their  contractors  and  grantees,  including 
DOD  potential  contractors.  Similar  classified  services  are  to  be  pro¬ 
vided  to  all  departments  and  agencies  of  the  Executive  Branch  of  the 
U.  S.  Government,  including  contractors,  potential  contractors,'  and 
grantees.  Classified  services  to  U.  S.  Government  agencies,  other  than 
the  Executive  Branch,  are  to  be  controlled  by  the  Director  of  Technical 
Information  DOD  R&E. 
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1. 4  DDC's  Role  in  the  POD  RDT&E  Community 

1.4. 1  Information  analysis  centers 

DDC  maintains  a  central  registry  of  all  agencies, 
contractors,  and  potential  contractors  who  have  need  of  documentation 
services  from  DOD -supported  information  analysis  centers.  DDC  also 
supplies  a  major  portion  of  document  copies  to  the  centers  and  compiles 
specialized  bibliographies  to  the  centers  and  their  clients. 

1.4.2  STINFO  officers 

Section  5  of  DOD  Instruction  5129.  43  requires  that 
the  Director  of  Defense  Research  and  Engineering  shall  maintain  on 
his  staff  a  Director  of  Technical  Information  who  will  act  as  a  focal 
point  for  a  network  of  scientific  and  technical  information  liaison 
(STINFO)  officers,  designated  by  other  DOD  components  involved  in 
RDT&E  activities.  One  of  the  functions  of  the  STINFO  officers  is  to  co¬ 
ordinate  the  interchange  of  information  between  DDC  and  the  information 
generating  or  processing  activity  to  which  the  office  is  attached.  The 
STINFO  officer  is  the  contact  point  for  obtaining  an  indication  of  the  ef¬ 
fectiveness  of  DDC  services  to  DOD  RDT&E  programs  and  for  ensuring 
that  DDC  is  supplied  with  ell  RDT&E  documentation. 

1.  4.  3  Services  to  DOD  RDT&E  programs 

DDC  services  are  based  on  two  basic  information 
sources  - -technical  documents  and  research  resumes  (DOD  Form  1498). 

Newly  acquired  technical  reports  are  descriptively 
cataloged,  subject  indexed,  abstracted,  and  announced  in  a  bi-weekly 
Technical  Abstract  Bulletin  (TAB).  Indexes  to  these  bulletins  provide 
access  by  subject,  corporate  source,  personal  author,  cont  act  number, 
and  report  number.  These  indexes  are  cumulated  quarterly  and  annual¬ 
ly .  The  same  access  can  be  gained  to  full  bibliographic  data  by  per¬ 
forming  a  mechanized  search  through  the  automatic  data  processing 
records  created  by  DDC  in  the  course  of  publishing  TAB.  Special  re¬ 
quests  are  referred  to  the  specialized  information  analysis  centers  es¬ 
tablished  throughout  the  DOD.  Any  document  accessioned  by  ~DC  is 
made  available  on  microfilm, microfiche,  or  full-size  copy  on  demand. 
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In  addition  to  technical  document  services,  DDC  main¬ 
tains  the  Work  Unit  Data  Bank  which  is  an  ADP  record  of  information 
collected  on  DOD  Form  1498  which  describes  both  technical  and  mana¬ 
gerial  aspects  of  DOD  RDT&E  programs.  This  information  is  made  a- 
vailable  to  authorized  DOD  requesters.  The  information  is  supplied  in 
either  a  standard  format  or  in  a  format  and  content  dictated  by  the  re¬ 
quester.  DDC  also  maintains  a  central  registry  of  all  DOD  information 
users  and  certified  authorizations  for  need-to-know  and  facility  clear¬ 
ance. 


1.  4.  4  Services  to  DOD  contractors 

The  same  services  are  offered  to  DOD  contractors, 
subcontractors,  and  potential  contractors,  except  that  information  from 
the  Work  Unit  Data  Bank  is  not  available  to  these  civilian  agencies. 

1.  4.  5  Liaison  with  other  Government  agencies 

DDC  is  instructed  to  maintain  continuous  liaison  with 
all  other  Government  information  activities  to  ensure  the  fullest  utiliza¬ 
tion  of  these  resources  for  defense  purposes  and  to  observe  and  acquire 
new  techniques  in  information  processing. 

Recently  DDC  has  become  a  central  focal  point  for 
an  activity  whose  purpose  is  to  develop  a  comprehensive  technical  vo¬ 
cabulary  for  indexing  technical  reports  and  for  providing  a  dictionary 
for  technical  editing.  The  conduct  and  organization  of  this  project  par¬ 
allel  somewhat  the  earlier  vocabulary-building  activities  of  DDC  in  the 
various  micro-thesaurus  projects  for  specialized  areas  of  research. 

DDC  also  acts  to  provide  other  government  agencies 
with  advanced  techniques  in  the  application  of  EDP  and  image  reduction 
equipment.  DDC  was  a  pioneer  in  the  use  of  microfilm  for  storing  and 
reproducing  large  numbers  of  documents.  The  first  electrostatic  re¬ 
production  units  for  enlargement  copyn,fe  of  microfilm  was  placed  in  op¬ 
eration  at  DDC  in  June  of  1956.  DDC  also  established  leadership  in  the 
use  of  electronic  data  processing  equipment  for  providing  and  Control¬ 
ling  documentation  services.  EDP  equipment  was  installed  as  early  as 
1960.  The  original  system  was  augmented  again  in  1962  and  the  entire 
ADP  system  was  replaced  by  a  larger  computer  in  December  of  1963. 
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2. 


PRESENT  DDC  MISSION  ELEMENTS  (JULY  1.  1966) 


The  following  description  of  DDC  Mission  Elements  has  been  de¬ 
veloped  through  discussions  with  DDC  management  ar.d  after  study  of 
the  basic  DOD  Instruction  5100.  38  and  other  DDC  documents.  The  Mis¬ 
sion  Statement  below  is  considered  current;  however,  no  attempt  is 
made  at  this  point  to  forecast  additions  or  modifications  to  the  DDC  mis¬ 
sion. 


2. 1  Management  Information  Services 

2. 1. 1  Work  unit  information  system 

A  data  bank  containing  RDT&E  work  unit  data  is  to 
be  maintained  for  the  DOD  Research  and  Engineering  by  DDC  in  accor¬ 
dance  with  DOD  Instruction  7720. 13.  The  system  (data  bank)  will  pro¬ 
vide  all  echelons  of  the  DOD  with  (1)  ready  access  to  basic  technical 
management  data  on  DOD  research  and  exploratory  development  work 
currently  in  progress,  (2)  a  common  base  for  coordination  and  correla¬ 
tion,  and  (3)  convenient  and  accurate  summaries  of  statistics  on  a  DOD- 
wide  basis. 


2.1.2  Contractor  performance  data  system 
2. 1. 2. 1  Evaluation  report  service 

Performance  evaluation  information  (as 
used  by  DOD  source  selection  boards  and  contracting  officers  to  review 
contractors'  past  performance)  are  to  be  maintained  by  DDC  as  data 
banks  operated  manually  for  OASD,  I&L.  This  information  is  used  now 
when  procurements  are  in  excess  of  $2  million,  but  dollar  level  will  be 
reduced.  Scope  is  expected  to  broaden  to  cover  contractors  other  than 
those  in  RDT&E. 


2. 1. 2. 2  Cost  reduction  report  service 

Identical  with  2. 1. 2. 1. 

2. 2  Technical  Information  Services 

2.2.1  Secondary  distribution 

This  category  includes  distribution  or  disclosure  of 
technical  reports  subsequent  to  primary  distribution  of  documents  to 
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an  initial  list  of  recipit  nts.  Secondary  distribution  usually  occurs  as 
the  result  of  a  request. 

2.2. 1.1  Accessions 

Accession,  selection,  review,  cataloging, 
and  technical  analysis  of  documents  related  to  RDT&E  and  sources  of 
RDT&.E  information  are  the  operations  to  be  performed.  The  responsi¬ 
bility  for  providing  DDC  with  technical  reports  for  secondary  distribu¬ 
tion  rests  with  the  originating  DOD  (sponsoring)  organization.  Acquisi¬ 
tion  functions  include  obtaining  documents  originating  within  DOD  spon- 
sori’^  organizations  and  from  outside  the  DOD  community,  domestic 
or  foreign,  when  they  are  considered  pertinent  to  DOD  RDTfitE  efforts 
and  if  not  rtadil;'  available  through  other  sources. 

2.  2. 1. 2  Announcement 

Prompt  and  well-indexed  announcements 
of  newly  acquired  technical  reports  are  to  be  provided  through  an  ab¬ 
stract-index  journal  and  other  media  to  announce  the  existence  and 
availability  of  documents. 

2. 2. 1. 3  Selective  dissemination  of  microfiche 

As  a  means  of  improving  secondary  dis¬ 
tribution  services,  technical  libraries  and  large  DOD  contractors  are 
to  be  furnished  with  selected  but  nearly  complete  (e. g., limitation  5) 
sets  of  DDC -held  documents  in  microform.  Other  DOD  contractors, 
with  interest  limited  to  specialized  subject  areas,  will  receive  micro¬ 
fiche  sets  by  subject  class. 

2. 2. 1.  4  Document  copy  on  demand 

Timely  response  is  to  be  provided  to 
authorized  requests  for  copies  of  technical  reports  and  other  documen¬ 
tation  services,  observing  and  handling  document  distribution  in  accor¬ 
dance  with  DOD  information  control  policies,  standards,  criteria,  and 
procedures. 


2. 2. 1.  5  Bibliography  request  processing 

Reference  services  are  to  be  provided  on 
either  a  demand  or  anticipatory  basis,  including  documents,  reference 
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to  documents,  referral  to  other  document  sources,  and  related  services 
in  response  to  authorized  requests. 

2.  2. 1.  6  Microfiche  copy  for  bid  packages 

DDC  plans  to  supply  procurement  officers 
with  a  sufficient  number  of  copies  of  selected  technical  reports  in  micro 
form  to  provide  all  prospective  contractors  on  proposed  procurement  of 
research  and  development  efforts  with  a  bid  package  complete  with  re¬ 
lated  subject  area  technical  reports.  (This  program  has  not  been  acti¬ 
vated  throughout  DOD  as  yet,  but  is  being  taken  into  account  in  current 
DDC  microfiche  production  plans. ) 

2. 2. 2  Central  registry  for  users  of  DOD  scientific  and 
technical  information 

A  central  registration  point  is  to  be  operated  for 
users  of  DOD  Scientific  &  Technical  Information.  Approved  registrants 
are  permitted  access  to  the  collections  of  DDC  and  DOD  Information 
Analysis  Centers. 


2. 2. 3  Primary  distribution  of  technical  reports  from 

United  Kingdom,  Canada,  and  Australia 

Primary  distribution  is  to  be  made  to  recipients  in 
the  U.  S.  of  technical  reports  selected  by  originating  agency  or  requested 
by  U.  S.  recipient. 

2. 2. 4  Referral  on  significant  DOD  information  resources 

DOD  resources  in  science  and  technology  are  to  be 
identified,  and  descriptions  on  these  resources  cataloged  and  corre¬ 
lated.  Advice  and  guidance  about  these  resources  are  to  be  provided 
to  authorized  organizations  and  individuals  requiring  access  to  them  by 
responding  to  requests  for  documents,  information,  and/or  referral 
assistance. 


2.2.5  ST  INFO  handbook  maintenance 

This  mission  (now  inactive)  includes  the  acquisition, 
compilation,  and  publication  of  resource  directory  Information,  as  well 
as  procedures  and  policies  for  government  agencies  and  contractors 
concerned  with  use  of  DOD  Scientific  and  Technical  Information  programs 
and  activities. 
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2.2.6  Maintenance  of  working  vocabulary 

Although  presently  curtailed  while  awaiting  the  re¬ 
sults  of  the  DOD-wide  vocabulary  development  effort  under  Project  LEX, 
this  mission  is  expected  to  be  reactivated  under  suitable  guidelines  to 
assure  continued  internal  maintenance  and  improvement  of  working  vo¬ 
cabularies  needed  to  carry  out  internal  DDC  production  activities  and 
provision  of  service  to  users. 

2.  3  Development  Plans  and  Programs 

2.3. 1  Test,  evaluate,  and  apply  developed  techniques 

and  equipment 

Techniques  and  equipment  directly  applicable  to  ad¬ 
vancing  DDC's  capability  to  provide  documentation  services  are  to  be 
tested  and  evaluated.  Where  new  techniques  and  equipment  are  needed, 
other  organizations,  including  suppliers,  are  encouraged  to  expend  re¬ 
sources  to  carry  out  new  developments. 

2.3.2  Systems  planning 

Development  of  improved  and  new  product  services 
and  techniques,  as  well  as  increased  operational  effectiveness  and  ef¬ 
ficiency  through  greater  systems  integration,  is  a  continuing  DDC  re¬ 
sponsibility. 

2.  4  Mission  Interpretation  and  Planning 

Broadly  interpreted,  DDC's  mission  is  to  provide  scientific 
and  technical  information  services  within  its  assigned  scope  of  respon¬ 
sibilities  to  strengthen  the  capabilities  of  the  DOD  and  the  armed  forces. 
It  is  assumed  that  DDC  responsibilities  include  the  continuing  evalua¬ 
tion  of  the  effectiveness  of  its  activities  and  the  frequent  reappraisal  of 
alternative  operating  concepts  that  hold  potential  for  improved  service 
to  meet  DOD/RDT&E  user  needs. 

Proceeding  on  this  assumption,  IDC  has  included  in  this 
study  a  preliminary  consideration  of  several  alternative  STINFO  com¬ 
munication  systems  and  service  concepts  to  hypothesize  future  require¬ 
ments  for  DDC  capabilities.  However,  over-all  DOD/RDT&E  STINFO 
communication  system  plans  must  be  authoritatively  developed  before 
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long  range  (5  year)  plans  for  DDC  development  actions  can  be  considered 
completely  responsive  to  projected  DOD/RDT&E  STINFO  communication 
system  requirements. 

3.  OBJECTIVES  AND  REQUIREMENTS  IN  STINFO  COMMUNICATION 
3. 1  Introduction 


The  DOD  possesses  vast  resources  of  scientific  and  technical 
information.  These  are  such  that  probably  not  even  an  accurate  account¬ 
ing  exists  for  all  of  these  resources,  although  the  recent  studies  in  the 
EOIS  program  have  gone  far  in  identifying  libraries  and  other  reposi¬ 
tories  of  scientific  and  technical  information  within  the  Army.  In  carry¬ 
ing  out  its  mission,  the  DOD  faces  demanding  obligations  for  the  effec¬ 
tive  exploitation  of  these  information  resources.  Furthermore,  although 
there  is  no  formal  national  information  system  within  which  the  DOD 
exists  as  a  component,  there  are  a  host  of  dependencies  on  the  external 
world  for  sources  of  scientific  and  technical  information.  Furthermore, 
the  DOD  plays  certain  roles  in  furnishing  information  generated  within 
the  Department  to  users  outside  the  DOD  community. 

In  this  section  we  are  concerned  with  examining  the  nature 
of  the  requirements  which  rest  upon  and  within  the  DOD  for  the  effective 
conduct  of  their  internal  missions,  insofar  as  these  depend  on  scientific 
and  technical  information.  We  shall  not  consider  the  external  system 
beyond  the  point  of  making  certain  assumptions  which  assist  in  thinking 
about  the  nature  of  the  dependencies  which  the  DOD  has  on  the  outside 
technical  community,  but  which  cannot  be  in  any  sense  considered  a  mis¬ 
sion  for  the  DOD.  It  is  DOD's  own  internal  requirements  which  will  be 
stressed  here,  for  it  is  our  purpose  to  discover  what  roles  the  DDC 
may  logically  assume  in  order  to  effect  the  requirements  of  the  DOD. 

In  developing  requirements  at  the  DOD  level,  which  eventu¬ 
ally  are  translated  into  specific  roles  for  any  particular  component,  it 
is  necessary  to  look  at  DOD  as  a  mission -oriented  task  group.  Its  mis¬ 
sion  as  such  says  nothing  about  information  or  information  services. 
However,  the  tasks  to  be  accomplished  by  the  operational  components 
certainly  depend  on  the  availability  of  information  of  a  wide  variety  of 
types,  and  it  is  thus  immediately  deduced  that  a  provision  must  be  made 
for  information  service  support.  It  is  from  this  overall  requirement, 
then,  that  the  specifics  of  DOD  information  requirements  must  stem. 

It  is  not  necessary  to  deal  with  DOD  operational  missions  in 
great  detail,  except  to  realize  that  DOD  exists  as  an  implement  of  na- 
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tional  policy;  that  this  may  occasion  the  application  of  military  force, 
applied  either  defensively  or  offensively;  and  that  to  do  this  effectively, 
those  forces  must  be  as  well  organized  and  equipped  with  modern  ma¬ 
chinery  for  warfare  as  is  possible.  The  unique  nature  of  this  machinery 
means  that  research,  development,  engineering,  production,  ana  pro¬ 
curement  resources  of  vast  magnitudes  must  exist  to  bring  the  physical 
hardware  into  being.  If  support  of  the  national  policy  is  the  basic  reason 
for  the  existence  of  the  military  establishment,  a  long  sequence  of  suc¬ 
cessively  deducible  requirements  emerge,  all  of  which  must  be  met  in 
order  to  achieve  the  overall  objective. 

Accordingly,  this  section  will  provide  a  very  brief  review  of 
the  background  of  the  STINFO  Program  of  DOD  (Section  3. 2),  and  develop 
DOD  STINFO  requirements  based  on  the  program  objectives  (Section 
3.  3).  To  place  these  activities  in  the  DOD  operational  mission  context, 
an  outline  of  the  overall  Research  and  Development  and  Procurement 
Cycle  of  DOD  is  developed  in  Section  3,  4.  Finally,  with  this  context  in 
hand,  attention  is  turned  (in  Section  3.  5)  to  the  deductions  of  logical  and 
feasible  roles  which  are  being  played  or  might  be  played  by  DDC  in  the 
STINFO  communication  system. 

3.2  DOD  STINFO  Program 

The  concept  underlying  the  entire  DOD  Scientific  and  Tech¬ 
nical  Information  program  is  stated  in  DOD  Instruction  5129. 43  of  Janu¬ 
ary  22,  1963.  This  concept  envisaged  a  program  consisting  of  a  decen¬ 
tralized  but  coordinated  structure  of  information  activities  operating 
within  and  administered  by  the  military  departments  and  other  DOD  com¬ 
ponents.  The  overall  management  responsibility  for  the  Program  was 
assigned  to  the  Director  of  Defense  Resea.-ch  and  Engineering,  who  was 
to  maintain  on  his  staff  a  Director  of  Technical  Information  for  adminis¬ 
tration  of  the  Program. 

The  concept  further  called  for  the  retention  and  maximum 
use  of  existing  information  activities  engaged  m  the  handling  and  dis¬ 
semination  of  scientific  and  technical  information,  and  for  these  to  serve 
as  a  base  upon  which  to  develop  a  DOD -wide  coordinated  system  of  docu¬ 
mentation  centers,  information  centers,  and  libraries  for  providing  nec¬ 
essary  information  and  information  services  to  ail  DOD  component  or¬ 
ganizations. 


In  addition,  DDR&E  was  instructed  to  arrange  for  the  contin¬ 
ued  coordination  with  other  elements  of  the  Federal  Government  and  the 
public  scientific  and  technical  community. 
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The  heads  of  all  DOD  components  involved  in  RDT&E  activ¬ 
ities  were  instructed  to^(l)  maintain  a  continuous  review  of  their  STINFO 
needs  and  propose  such  new  programs  and  activities  as  might  be  required; 
(2)  maintain  an  inventory  of  STINFO  activities  under  their  administrative 
control;  (3)  assure  that  information  generated  within  their  activities  be 
provided  promptly  to  appropriate  centers  and  libraries;  and  (4)  encourage 
the  interchange  of  scientific  and  technical  information  among  technical 
people  both  within  the  DOD  community  and  without,  via  symposia,  tech¬ 
nical  society  meetings,  and  open  publication. 

3*  3  Development  of  Requirements 

The  major  objective  of  a  DOD  STINFO  program  is  to  support 
both  effective  management  and  effective  conduct  of  research,  develop¬ 
ment,  procurement  and  production  programs.  The  following  require¬ 
ments  fall  naturally  into  three  groups:  those  related  to  management, 
those  related  to  conduct,  and  those  related  to  "system." 

3.  3. 1  Requirements  related  to  management  of  RDT&E 

3.  3. 1. 1  To  achieve  the  maximum  possible  reduc¬ 
tion  in  average  time  consumed  in  both  the 
R&D  and  I&L  phases  erf  the  total  time  cycle 
between  recognition  of  a  military  capability 
requirement  and  the  satisfaction  of  that  re¬ 
quirement. 

The  consumption  of  a  total  of  5  to  10  years 
for  a  major  procurement  is  not  uncommon,  although  there  have  been 
remarkable  exceptions,  achieved  through  careful  management  or  crash 
programs.  The  introduction  of  new  tactical  or  strategic  concepts  often 
leads  to  new  equipment  requirements,  such  as  for  a  new  family  of  weap¬ 
ons.  It  is  quite  possible  that  military  requirements  may  have  changed 
drastically  by  the  time  the  procurement  is  completed. 

3.  3. 1.  2  Provide  for  the  overall  management  con¬ 
trol  of  RDT&E  programs  throughout  the 
DOD. 

Effective  management  of  R&D  is  mandatory 

at  DOD  level  in  order  to; 
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(a)  Effectively  program  for  the  expendi¬ 
ture  of  time,  money,  and  manpower 
resources. 

(b)  Accomplish  the  coordination  aqd  phas¬ 
ing  of  large  and  complex  development 
and  procurement  programs. 

(c)  Avoid  unprofitable  overlap  and  redun¬ 
dancy  in  research  and  developmental 
efforts  in  process  in  widely  separated 
parts  of  DOD. 

All  these  subsidiary  requirements  depend 
on  the  availability  of  special  types  of  information  dealing  with  program 
and  project  status,  estimates  of  completion  dates,  specially  identified 
problem  areas,  and  overall  awareness  of  the  nature  of  related  programs. 

3,  3. 1. 3  To  improve  the  cost/ effectiveness  in  per¬ 
formance  of  R&D  and  procurement  and 

production  programs. 

Several  factors  relate  to  cost/ effectiveness 
in  R&D  and  procurement  activities,  among  which  are: 

(a)  Control  and  reduction  of  costs  for  con¬ 
tract  support. 

(b)  Contractor  performance. 

(c)  Establishment  of  realistic  production 
and  R&D  milestone  objectives. 

(d)  High  quality  specification  data  for  de¬ 
sign  and  procurement  and  production 
activities. 

(e)  Effective  technical  liaison  between 
contractor  and  procurement  agencies. 

Special  requirements  here  imply  highly 
responsive  information  systems  which  not  only  can  furnish  timely  in¬ 
formation  but  can  also  respond  to  query.  Programs  presently  under¬ 
way  deal  with  many  aspects  of  cost  and  effectiveness  requirements. 
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3.3.2  Requirements  related  to  the  conduct  of  RDT&E 

3.  3.  2. 1  To  generally  improve  the  quality  of  re¬ 
search,  engineering,  and  procured  mate¬ 
rial  and  services. 

This  requirement  relates  to  the  quality  of 
end  product,  which  is  obviously  dependent  on  the  comple .e  awareness  of 
all  aspects  of  technology  involved.  It  has  implications  with  respect  to 
the  aggregate  currency  of  state-of-the-art  knowledge,  and  to  the  intrin¬ 
sic  scientific  and  technical  capabilities  of  both  DOD  and  contract  person¬ 
nel. 


3.  3. 2.  2  To  provide  for  the  rapid  entrance  of  inter¬ 
nally  generated  information  into  the  DGD 

STINFO  "system." 

Certain  subsidiary  requirements  are  re¬ 
lated  to  the  general  requirement  of  encouraging  the  rapid  entrance  of 
internally  generated  information  into  the  DOD  STINFO  system: 

(a)  Even  tentative,  partial,  incomplete, 
or  negative  information  on  the  results 
of  R&.D  efforts  can  be  of  importance 
to  those  about  to  undertake  similar 
studies.  Publication  of  Interim  re¬ 
sults  or  the  channeling  of  these  into 
the  DOD  STINFO  system  can  aid  others 
in  choosing  fruitful  lines  of  approach 
with  consequent  reduction  of  unreward¬ 
ing  efforts. 

(b)  Timely  entrance  of  tentative  results 
can  serve  to  muster  further  technical 
know-how  to  the  solution  of  the  prob¬ 
lems.  The  ability  to  query  the  infor¬ 
mation  system  for  sources  of  possible 
consultative  aid  should  be  a  worthwhile 
capability. 

(c)  The  processes  of  critique  of  final  re¬ 
ports,  preparation  of  position  papers, 
and  final  approval  for  release,  can 
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substantially  delay  the  availability  of 
currently  useful  results.  The  reduc¬ 
tion  of  unwarranted  delays  for  such 
reasons  should  be  encouraged. 

3.  3.  2.  C  To  reduce,  to  the  greatest  extent  possible, 
impediments  to  the  free  flow  of  information 
among  and  within  the  component  organiza¬ 
tions  of  the  DOD. 

Due  to  the  complexity  of  inter -organiza¬ 
tional  interfaces,  or  of  inter -functional  relationships,  it  is  possible  that 
much  information  flows  through  the  system  either  very  slowly  or  not  at 
all.  There  are  several  possible  cavses  for  this,  and  these  -  or  others  - 
should  be  sought  out  and  eliminated: 

(a)  Misapplication  of  security  or  need-to- 
know  policies. 

(b)  Over -zealous  proprietary  concern, 
even  to  the  point  of  thwarting  the  free¬ 
flow  of  unclassified  information  to  the 
detriment  of  related  research. 

(c)  Clumsy  or  protracted  procedures  for 
release  of  reports  or  data. 

3.  3.  2.  4  To  promote  the  active  cros**  -fertilization 
of  RDT&E  functions  and  I&L  functions. 

The  flow  of  information  across  the  func¬ 
tional  interfaces  between  RDT&E  and  I&L  should  be  encouraged.  A 
uni -directional  flow  from  a  user  requirement  stage  to  research;  through 
development,  test,  evaluation;  to  procurement,  production  and,  finally, 
field  evaluation;  is  a  slow  process  involving  years.  The  possibility  that 
requirements  may  have  changed,  or  that  the  real-world  environment  has 
changed  by  the  time  the  cycle  has  been  completed,  is  large.  Continual 
back-reference  to  earlier  functional  steps  in  the  process,  or  continual 
overwatching  of  the  entire  process  can  help  reduce  expenditure  of  re¬ 
sources  or  preclude  the  development  of  capabilities  which  are  no  longer 
pertinent. 
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3.  3. 2.  5  To  utilize  effectively  new  scientific  devel¬ 
opments  and  technological  advances  made 
outside  DOD. 

DOD  has  every  reason  to  exploit  the  re¬ 
sources  of  the  external  scientific  and  technical  community  with  respect 
to  new  discoveries  or  technological  advances.  Any  STINFO  system 
should  surely  provide  for  methods  of  maintaining  awareness  of  all  such 
activities  with  a  view  to  exploring  them  for  possible  application  to  DOD 
problems.  A  knowledgeable  and  syscematic  overwatch  should  be  main¬ 
tained  on  the  open  literature  for  this  reason. 

3.  3.  2.  6  To  provide  for  the  continuing  training  of 
DOD  scientific  and  technical  personnel 
both  in  disciplinary  areas  and  in  DOD  ap¬ 
plications  areas. 

Education  and  training  are  only  general 
aspects  of  communication  of  information.  It  is  important  that  training, 
even  of  highly  qualified  DOD  scientific  and  technical  personnel,  be  fos¬ 
tered.  It  is  easy  for  any  person  exclusively  engaged  in  some  narrow 
(albeit  very  important)  task  to  lose  his  contact  with  allied  disciplines 
or  even  with  bis  own.  Continuing  programs  of  training  and  briefings  on 
recent  developments  in  disciplinary  or  application  areas  can  help  obvi¬ 
ate  the  tendency  toward  overspecialization  and  professional  sterility. 

3.  3.  2. 7  To  provide  for  the  direct  interchange,  at 
unclassified  levels,  of  scientific  and  tech¬ 
nical  information  between  DOD  personnel 
and  the  external  R&D  community. 

The  direct  interchange  of  scientific  and 
technical  information  between  DOD  personnel  and  the  rest  of  the  tech¬ 
nical  community  is  worthy  of  continuing  emphasis.  Within  reasonable 
limits  due  to  security  and  proprietary  considerations,  such  exchange 
should  be  fostered.  Although  this  is  in  fact  a  part  of  preseni  concepts, 
it  should  receive  even  more  positive  emphasis. 
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3.  3.  3  Requirements  related  to  a  DOD  STINFO  "system" 


3.  3.  3. 1  To  support  the  development  of  true  "infor¬ 
mation  systems"  in  the  armed  services  and 
other  DOD  components  which  may  eventual¬ 
ly  be  integrated  into  a  DOD -wide  system. 

DOD  should  recognize  the  need  for  even¬ 
tual  systematization  of  its  information  resources.  To  this  end,  such 
system  development  inside  component  organizations  should  be  supported 
and  coordinated  so  that  such  systems  (subsystems)  will  be  able  to  inter¬ 
face  effectively  with  others. 

3.  3.  3.  2  To  provide  the  system  structure  within 
DOD  that  supports  and  controls  the  com¬ 
ponent  subsystems  as  they  emerge. 

During  the  period  of  evolution  toward  a 
DOD  system  (rather  than  a  program),  attention  should  be  devoted  to  de¬ 
sign  of  the  network  within  which  the  component  subsystems  will  lie. 

This  means  that  interface  requirements  will  have  to  be  carefully  defined. 
Such  a  net  will  have  to  be  designed  so  as  to  support  the  components  in 
the  accomplishment  of  their  missions,  as  well  as  to  exercise  control 
over  them. 


3.  3.  3.  3  To  assure  that  the  evolution  of  a  DOD 

STINFO  system  take  cognizance  of  trends 
toward  Federal  and  other  large-scale  in¬ 
formation  systems  with  which  a  DOD  sys¬ 
tem  may  be  required  to  interface. 

There  are  strong  and  unrelenting  forces 
at  work  today,  tending  toward  very  large  national  information  systems, 
especially  in  technological  areas.  Eventually  such  systems  will  come 
into  being  and  any  DOD  system  must  be  able  to  interface  effectively  with 
them,  in  order  to  enjoy  the  resources  which  they  may  offer. 


B-23 


F 


r 

i 

i 


! 

i  , 


A 


ID  C 


3.  3.  3.4  To  provide  for  continued  research,  devel¬ 
opment,  and  training  in  the  fields  of  infor¬ 
mation  utilization,  and  information  manage¬ 
ment. 

The  ideas  of  large-scale  information  sys¬ 
tems  and  the  possible  advantages  that  they  may  offer  are  relatively  new. 
While  these  may  not  come  into  being  full-blown,  much  has  to  be  learned 
in  order  that  the  evolution  toward  that  objective  be  orderly.  Thus  DOD, 
and  indeed  its  component  organizations,  should  undertake  continuing  re¬ 
search  into  information  technology,  the  management  of  information  re¬ 
sources,  and  the  utilization  of  information. 

3.  3.  3.  5  To  provide,  in  the  DOD  system,  for  the 

capability  to  produce  products  and  services 
that  are  not  within  the  purview  of  any  one 
component  subsystem,  but  that  are  of  gen¬ 
eral  utility  to  the  scientific  and  technical 
community. 

A  major  reason  for  the  existence  of  a  DOD- 
wide  "system"  lies  in  deriving  capabilities  beyond  those  of  any  one  com¬ 
ponent.  For  example,  a  total  system  would  have  the  potential  of  pro¬ 
viding: 


(a)  Manifold  increases  in  accessibility  to 
scientific  and  technical  information. 

(b)  Surveys  and  state-of-the-art  reviews 
on  a  current  basis. 

(c)  Identification  cf  technical  areas  in 
which  little  is  being  done,  with  the 
purpose  of  assessing  the  value  of  in- 
i Mating  research  in  such  areas. 

(d)  Inter-disciplinary  and  inter -functional 
bibliographic  and  abstract  or  extract 
services. 
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3.  4  The  Research  and  Development  and  Procurement  Cycle 


3.  4. 1  The  progression  of  steps 

The  maintenance  of  modern,  we  11 -organized,  and 
well-equipped  forces  for  the  execution  of  DOD  operational  missions  de¬ 
pends  on  an  extremely  large  and  complex  system  for  research  and  de¬ 
velopment  in  organizations  and  tactics,  in  weapons  and  equipment,  and 
for  effecting  procurement  and  production  of  weapons  and  equipment. 

The  »e  three  major  activities  are  in  progress  at  all  times,  and  there  is 
an  mtricate  relationship  among  them. 

The  diagram  of  Figure  B-l  shows  in  a  highly  simpli¬ 
fied  way  the  relationships  among  the  several  functions  involved.  The 
test  ana  evaluation  functions  are  shown  separately  from  the  research 
and  development  functions,  for  some  of  the  feedback  loops  depend  on 
their  separation.  Procurement  and  production  functions  are  shown  to¬ 
gether,  even  though  it  is  recognized  that  both  may  proceed  in  phases, 
having  interconnections  with  other  functions  occurring  between  phases. 

3.  4. 1. 1  Organizational  and  taccical  RDT&E 

Although  normally  one  thinks  of  the  "R&D 
Cycle"  as  referring  to  ultimate  procurement  of  equipment,  it  is  worth¬ 
while  to  recognize  that  the  fundamental  requirements  that  lead  to  all 
these  activities  are  those  expressing  necessary  and  desirable  combat 
capabilities.  The  eventual  requirements  for  hardware  ensue  from  or¬ 
ganizational  and  tactical  conceptual  studies  that  are  in  progress  at  all 
times.  During  actual  field  combat  operations,  of  course,  direct  re¬ 
quirements  appear  either  for  new  equipment  or  modifications  of  old 
equipment  to  meet  new  tactical  problems.  In  addition  to  studies  of  or¬ 
ganization  and  doctrine,  there  are  also  often  protracted  periods  of  test 
and  evaluation  relating  thereto.  Although  the  focu>  of  this  study  is  on 
RDT&E  of  the  more  common  sort,  the  tactics  and  organization  areas 
are  included  for  completeness. 

3.  4.  1.2  Equipment  RDT&E;  procurement  and  pro¬ 
duction 

The  diagram  of  Figure  B-2  shows  in  some 
detail  the  RDT&E  and  I&L.  (procurement  and  production)  activities  in  an 
equipment  area.  It  is  noted  that  there  are  many  successive  steps  that 
may  be  involved  from  the  initiation  of  a  requirement  to  its  ultimate 
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Figure  B-l  Functional  Relations  in  the 
RDT&E  and  Procurement  Cycle 


achievement.  In  some  cases  some  steps  may  be  by-passed  or  com¬ 
pressed  in  time,  but  the  normal  progression  is  as  shown. 

Information  is  generated  at  each  activity 
step  and  flows  forward  in  the  progression.  However,  there  is  much 
feedback  as  far  as  functions  are  concerned,  so  that  the  cycle  can  be 
viewed  as  truly  an  iterative  one.  It  is  not  difficult  to  see  that  the  whole 
process  may  be  very  much  protracted,  and  that  requirements  exist  to 
be  able,  through  improved  information  flow  and  management  control, 
to  reduce  the  time  consumption.  It  is  clear  that  if  the  cycle  is  too  ex¬ 
tended  the  military  requirements  responsible  for  the  initiation  of  the 
development  and  procurement  sequence  may  have  changed  before  the 
material  becomes  available. 


It  may  be  remarked  parenthetically,  how¬ 
ever,  that  too  rapid  a  cycle  would  not  be  an  unmixed  blessing.  Since 
the  least  certain  part  of  the  planning  and  implementation  progression 
to  meet  combat  requirements  is  anticipating  the  nature  of  military  ob¬ 
ligations  of  the  future,  too  responsive  a  system  could  lead  to  expensive 
and  wasteful  procurement.  The  fear  that  such  might  ever  be  the  case, 
however,  is  probably  groundless. 

3.  4.  2  Information  flow  between  the  RDT&E  and  I&L  func¬ 
tions 

A  close  examination  of  Figure  B-2  will  show  that, 
in  addition  to  the  long  sequence  of  tasks  connected  by  forward  flow  of 
information,  there  is  strong  functional  feedback,  much  of  which  stems 
from  user  reports  and  production  reports,  but  some  of  which  arises 
early  in  the  cycle  at  the  output  of  field  test  and  evaluation.  '  e  former 
tend  to  affect  subsequent  procurements,  but  the  latter  may  il  for  major 
redesign  or  rework  program. 

Of  special  interest  in  this  diagram  is  the  cross - 
relationship  of  RDT&E  functions  and  those  functions  nominally  in  the 
I&L  area.  The  tendency  to  divide  the  information  problem  into  two 
parts,  one  relating  to  RDT&E  and  the  other  to  I&L,  seems  to  be  the 
consequence  of  an  organizational  accident.  From  an  overall  DOD  mis¬ 
sion  requirement  approacn  there  seems  tc  be  no  justification  for  such 
compartmentalization,  for,  as  can  be  seen,  there  is  much  interdepen¬ 
dency.  In  fact,  if  the  DOD  STINFO  program  requirements  as  developed 
in  Section  3.  3  above  are  accepted  -  especially  those  related  to  R&D 
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Program  Management  -  then  such  segregation  can  have  deleterious 
effects. 


While  it  is  true  that  there  are  many  distinctions  in 
the  specific  characteristics  of  information  flowing  in  the  I&L  area  and 
that  in  the  RDT&E  area,  they  are  basically  of  a  pedantic  nature.  While 
it  may  be  desirable  that  principal  attention  be  on  RDT&E  technical  re¬ 
ports,  it  is  certain  that  I&L  material  is  of  equivalent  importance  to  the 
overall  R&D  and  procurement  cycle  and  that  impedance  to  its  flow  and 
utilization  is  just  as  serious  a  problem.  Even  though  responsibility  for 
the  DOD  STINFO  program  lies  inside  DODR&E,  it  may  be  worthwhile 
considering  feasible  roles  that  DDC  or  a  similar  agerc might  play  in 
an  overall  DOD  information  system. 

It  is  not  the  purpose  of  .nis  study  to  explore  in  detail 
the  problems  related  to  I&L  information  a  d  ;ts  utilization.  However, 
the  study  scope  does  include  consideration  regarding  DOD-wide  scienti¬ 
fic  and  technical  information  systems,  and  these  must  eventually  either 
comprehend,  or  at  least  interface  with,  all  major  bodies  of  working  in¬ 
formation. 


3.  5  Logical  Roles  and  Mission  Requirements  for  DDC  in  the 
Communication  of  Scientific  and  Technical  Information 


3.  5. 1  Overall  DDC  missions 

DDC,  as  a  major  element  in  the  DOD  STINFO  activi¬ 
ty,  already  has  numerous  mission  assignments  which  have  been  discussed 
in  Section  2.  In  the  past,  the  depository  and  secondary  distribution  func¬ 
tions  for  scientific  and  technical  information  have  been  the  principal  re¬ 
quirement.  Recently,  however,  information  processing  activities  in 
support  of  management  information  services  have  been  emphasized,  and 
now  this  mission  takes  precedence  over  ail  others.  From  the  point  erf 
view  of  production  activities,  the  various  services  of  the  secondary 
distribution  function  consume  the  major  portion  of  DDC  resources.  In 
addition  to  these  two  areas,  DDC  has  a  continuing  responsibility  to  study 
the  applications  of  new  techniques  and  equipment,  and  conduct  systems 
planning  for  the  entire  operation. 

3.5.2  Functional  DDC  requirements 

In  the  development  of  the  requirements  statements 
to  follow,  it  is  assumed  that,  for  the  period  of  this  projection  (1967  - 
1971): 
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(a)  The  broad  areas  of  mission  responsibili¬ 
ties  for  DDC  will  not  change.  That  is, 
the  three  major  areas  of  concern  through¬ 
out  the  period  will  be:  Management  Infor¬ 
mation  Support;  Technical  Information 
Services;  and  Applications  Development 
and  Test  and  Evaluation  in  pursuit  of  the 
two  operational  mission  areas. 

Oj)  The  relative  emphasis  now  existing  on 
the  operational  missions  is  unlikely  to 
change,  although  specific  elements  with¬ 
in  these  areas  will. 

(c)  Extension  and  expansion  in  kind  and  qual¬ 
ity  of  services  relating  to  both  mission 
areas  will  occur  as  applications  develop¬ 
ment  studies  reveal  more  effective  meth¬ 
ods  of  providing  such  services,  as  better 
tools  become  available  through  technolo¬ 
gical  advances,  and  as  more  ways  are 
devised  to  exploit  the  information  resources 
of  DDC  in  support  of  DOD  operational  mis¬ 
sions. 

(d)  The  STINFO  flow  interfaces  between  DOD 
and  the  non-DOD  community  of  the  Feder¬ 
al  Government  will  become  more  active, 
stronger,  and  more  purposeful,  although 
the  existence  of  any  operational  "Federal 
Information  System"  is  doubtful  by  the 
end  of  the  period. 

(e)  The  possibility  of  the  existence  of  a  DOD- 
wide  "STINFO  System"  by  the  end  of  the 
period  is  sufficiently  real  that  DDC  is 
obliged  to  consider  its  roles  within  such 

a  system,  ard  maintain  constant  aware¬ 
ness  of  the  trends  in  this  direction. 
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In  connection  with  services  in  support  of  R&D  manage¬ 
ment  in  DOD,  that  mission  area  which  now  enjoys  number  one  priority, 
DDC  should: 


(a)  Carefully  evaluate  the  project  and  pro¬ 
gram  management  information  require¬ 
ments  associated  with  both  ROT&E  and 
procurement  and  production,  to  identify 
where  DDC's  information  resources  may 
be  applied. 

(b)  Through  studies  of  these  requirements 
and  resources,  devise  extended  service 
concepts  that  can  be  offered  to  f/OD. 

(c)  Evaluate  the  problems  of  acquisition  of 
raw  management  information  from  R&D 
activities  inside  DOD,  and  from  contrac¬ 
tors,  in  order  that  more  complete  and 
timely  management  information  services 
may  be  offered. 

In  connection  with  Technical  Information  Services, 
presently  the  second  priority  mission  area,  DDC  should: 

(a)  Examine  carefully  the  information  flow 
patterns  that  exist  within  the  entire  R&D 
and  procurement  cycle,  to  identify  areas 
in  which  DDC's  present  resources  may 

be  brought  to  bear  to  facilitate  the  pro-  * 

cesses  and  lead  to  generally  higher  quali¬ 
ty  or  more  effective  performance  of  de¬ 
velopment  functions. 

(b)  Promote,  to  the  greatest  possible  extent, 
real  progress  toward  information  services 
that  respond  to  specific  information  re¬ 
quirements  both  rapidly  and  accurately. 

(c)  Develop  the  capability  to  provide  informa¬ 
tion  services  of  an  analytical  sort,  such 
that  state-of-the-art  learning  curves  are 
steepened. 
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(d)  Consider  methods  of  bringing  both  the 
source  community  (mainly  originators  of 
DOD  technical  writings)  and  the  use  -  com¬ 
munity  to  the  point  of  real  awareness  that 
they  are  active  parts  of  the  STINFO  sys¬ 
tem;  this  toward  the  objective  of  eventual¬ 
ly  developing  (1)  acceptable  and  uniform 
input  procedures  and  formats,  and  (2)  out¬ 
put  subsystems  geared  to  user  require¬ 
ments  and  limitations. 
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C.  SUMMARY  OF  DDC'S  PRESENT  PRODUCTION 
CAPABILITIES  FOR  HANDLING  MICROGRAPHICS 

1.  PRESENT  SERVICE  FUNCTIONS  USING  MICROGRAPHIC  MEDIA 


DDC  provides  two  kinds  of  ser  ices  which  depend  upon  the  use  of 
micrographic  media.  Such  media  are  used  predominantly  for  producing 
document  copies  in  either  micrographic  form  or  hard-copy  form.  The 
use  of  micrographic  media  for  enlargement  viewing  at  the  six  DDC  field 
services  is  less  noteworthy  in  terihs  of  volume,  but  nonetheless  impor¬ 
tant  in  terms  of  the  value  of  the  service  provided.  These  uses  of  micro¬ 
graphic  media  are  discussed  below. 

1. 1  Request  Processing 

One  of  the  primary  functions  of  DDC  is  to  provide  secondary 
distribution  of  documents  which  are  important  to  the  support  of  DOD  re¬ 
search  and  development  efforts.  Document  supply  constitutes  a  major 
portion  of  the  total  DDC  workload  and  consumes  a  major  part  of  the  DDC 
budget. 


In  FY  1266,  DDC  had  on  hand  or  had  received  1,  528,  647  re¬ 
quests  for  documents  (see  Figure  C-l).  All  but  25,  902  (1.  7  percent) 
were  processed  during  the  year.  Approximately  10  percent  of  the  re¬ 
quests  processed  were  rejected  either  because  the  requester  was  not 
certified  io  obtain  DDC  services  or  because  DDC  or  CFSTI  did  not  have 
the  document.  Of  the  requests  tilled,  DDC  supplied  50.  4  percent  of  the 
requested  copies  and  CFSTI  supplied  49.  6  percent.  During  FY  1966, 

DDC  shipped  677,  000  document  copies  either  in  full  size  or  micrograph¬ 
ic  form.  CFSTI  shipped  665,  268  documents.  Figure  C-2  shows  the  pro¬ 
portions  of  these  documents  which  were  classified,  unclassified/ limited 
and  unclassified/ unlimited. 

Sometimes  a  qualified  requester  submits  a  request  for  a  doc¬ 
ument  which  is  not  in  the  DDC  collection.  If  the  document  should  have 
been  included  in  the  collection,  steps  are  taken  to  acquire  it;  35  percent 
of  all  document  acquisition  actions  are  generated  by  requests  for  docu¬ 
ments  {see  Figure  C-3).  If  the  document  is  acquired,  it  is  processed 
as  a  normal  acquisition  but  may  not  be  announced  in  TAB. 

Figures  C-4  and  C-5  show  the  percentages  of  copy  requests 
filled  by  DDC  and  CFSTI  which  involve  the  use  of  micrographic  media. 
Roll  microfilm  and  microfiche  user  ‘o  produce  <  opies  of  roll  micro- 
u..i.  or  microfiche  or  to  proauce  full-size  copies  by  enlargement  print¬ 
ing. 
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1. 1. 1  Microform-to-hard-copy  reproduction 

Figure  C-4  shows  that  DDC  satisfies  34  percent  of 
document  requests  with  original  copies  from  shelf  stock.  CFSTI  sup¬ 
plies  22.  4  percent  from  original  shelf  stock  (see  Figure  C-5).  These 
are  the  copies  originally  supplied  by  DOD  agencies  and  contractors  per 
DOD  instruction.  When  original  shelf  stock  is  used  up,  DDC  and  CFSTI 
must  utilize  blow-back  from  microform  either  to  obtain  a  nrmltilith  mat 
for  reproduction  of  full-size  copies  or  to  obtain  single  full-size  copies 
by  direct  blow-back  onto  paper. 

Of  the  copies  supplied  by  DDC,  19.  8  percent  are  ob¬ 
tained  from  multilith  mats  created  on  a  Xerox  Copyflo  machine  from 
roll  film.  CFSTI  relies  on  this  method  to  supply  56.  5  percent  of  the 
copies.  Of  DDC's  copies  12.  0  percent  come  directly  from  multilithed 
shelf  stock  as  the  result  of  a  pre -stock  action  previously  taken.  Of 
CFSTI  documents  44. 1  percent  come  from  multilithed  shelf  stock.  Some 
multilith  copies,  however,  are  printed  as  a  result  of  current  document 
requests  pending  fulfillment.  More  copies  are  printed  than  are  immedi¬ 
ately  needed  so  that  some  copies  can  be  put  on  the  shelf  for  future  use. 
This  accounts  for  6.  9  percent  of  DDC  copies  supplied  and  12.  5  percent 
of  CFSTI  copies  supplied. 

Over  one-third  of  DDC -supplied  copies  are  obtained 
by  full  size  blow-back  onto  ordinary  paper  from  roll  film  or  micro¬ 
fiche.  CFSTI  utilizes  this  method  for  only  10.  7  percent  of  document 
copies.  At  the  present  time,  only  6  percent  of  the  total  number  of  doc¬ 
ument  copies  supplied  are  derived  from  microfiche  at  DDC;  33.  6  per¬ 
cent  of  the  copies  are  obtained  by  xerographic  blow -back  from  roll  film. 
As  the  microfiche  collection  grows  at  both  DDC  and  CFSTI,  the  ratio 
of  xerographic  blow-back  from  roll  film  to  hard-copy  blow-back  from 
microfiche  will  decrease  because  the  demand  for  older  documents  on 
roll  film  will  eventually  diminisn  to  a  negligible  fraction  of  the  total 
copy  demand. 


The  present  relationship  between  blow-back  from 
microfiche  and  from  roll  film  is  very  much  influenced  by  DDC's  cur¬ 
rent  practice  of  dual  microfilming  of  documents.  If  less  than  three  or¬ 
iginal  copies  are  obtained  by  DDC  on  primary  distribution,  the  document 
is  microfilmed  on  both  microfiche  and  roll  film.  The  roll  film  is  used 
to  generate  a  Xerox  multilith  mat  for  printing  a  stockpile  of  25  or  more 
copies.  Also,  when  tin  original  stock  of  20  copies  has  been  used  up,  a 
shelf  copy  is  retained  for  microfilming  on  roll  film  so  that  multilith  mats 
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can  be  obtained.  Hard-copy  blow -back  from  microfiche  is  used  only 
when  demand  for  a  particular  document  is  very  low.  Thus,  copy  pro¬ 
duction  is  purposely  more  heavily  weighted  towards  blow -back  from  roll 
film  onto  paper  or  multilith  ma.s.  This  policy  is  followed  because  of  the 
unavailability  of  multilith  masters  suitable  for  use  in  the  present  micro¬ 
fiche  blow -back  equipment. 

1.1.2  Microform -to -microform  reproduction 

Microfiche  or  roil  film  is  sent  to  the  requester  only 
if  the  original  order  so  specifies.  Of  copies  by  DDC,  6.  6  percent  are 
co]3ies  supplied  on  either  roll  film  or  microfiche,  whe’v  10.  3  percent 
of  CFSTI's  copies  are  supplied  on  microform.  Only  -  ,  ?y  small  de¬ 

mand  is  made  for  roll  film;  most  microform  copies  are  supplied  on  mi¬ 
crofiche.  Requests  for  microfiche  from  DDC  fluctuate  widely  from 
month  to  month.  Demand  in  April  was  double  the  figure  for  March  and 
dropped  back  to  the  previous  level  in  May,  These  fluctuations  reflect 
very  closely  the  promotional  activities  of  DDC  and  other  agencies  to  in¬ 
crease  the  use  of  microfiche  in  Government  agencies  and  industrial  or¬ 
ganizations. 

The  total  use  of  microfiche  for  filling  copy  demands 
by  microfiche -to-microfiche  duplication  or  full-size  blow -back  accounts 
for  only  12.  6  percent  of  DDC  production,  even  though  the  major  portion 
of  document  requests  are  for  documents  which  have  been  recorded  or. 
microfiche. 

1. 2  Automatic  Distribution  of  Microfiche 

Recently,  DDC  investigated  the  feasibility  of  automatic  dis¬ 
tribution  of  microfiche  to  DOD  agencies  and  contractors.  Several  com¬ 
panies  and  agencies  were  approached  to  submit  information  requirement 
profiles  specified  in  terms  of  DDC  descriptors.  These  descriptors  were 
then  used  by  DDC  subject  specialists  to  create  Boolean  expressions  for 
searching  through  current  selections  of  DDC  document  input.  Micro¬ 
fiche  were  assembled  on  the  basis  of  the  search  outcome  and  sent  to  the 
respective  companies  and  agencies.  The  packages  of  microfiche  were 
inspected  by  the  recipients  to  determine  the  percentage  of  relevant  doc¬ 
uments  retrieved.  Results  of  this  pilot  study  are  still  being  analysed 
to  determine  the  feasibility  of  selecting  current  documents  on  the  basis 
of  either  descriptors  or  COSATI  categories. 
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Microfiche  copies  of  all  documents  announced  in  TAB  are  au¬ 
tomatically  distributed  to  six  DDC  Field  Services,  an  Extension  Service 
at  Huntsville,  Alabama,  and  to  the  NASA  and  AEC  Headquarters. 

1 .  3  Document  Viewing 

In  terms  of  numbers,  the  proportion  of  documents  viewed  on 
microfiche  or  roll  film  is  small  compared  to  the  number  of  full-size  cop¬ 
ies  reproduced  from  microfiche  or  roil  film.  But  the  importance  of  the 
viewing  activity  may  be  equal  to  the  importance  of  supplying  full-size 
copy. 


The  major  portion  of  viewing  activity  is  devrted  to  a  docu¬ 
ment  screening  process.  The  intent  ox  the  person  viewing  the  micro¬ 
fiche  or  roll  film  is  to  select  from  a  large  number  of  documents  those 
which  he  wishes  to  obtain  in  full-size  copy.  A  relatively  small  portion 
of  the  viewing  activity  is  concerned  with  visual  extraction  of  information 
from  the  page  image. 

The  reliance  on  viewing  of  microform  for  document  selec¬ 
tion  is  primarily'  due  to  the  present  DDC  Field  Service  operating  code 
and  equipment  configuration.  The  user  tends  to  optimize  the  time  he 
must  spend  at  the  DDC  Field  Service  by  scanning  the  largest  number  of 
documents  that  might  satisfy  his  information  requirements.  The  user 
is  encouraged  to  copy  only  those  pages  which  he  needs  for  immediate 
vise.  A  sampling  of  the  use  of  microfiche  and  roll  film  at  the  Field  Ser¬ 
vices  indicates  that  a  very  high  percentage  of  documents  scanned  are 
eliminated  from  further  consideration.  The  scanning  process  drastical¬ 
ly  reduces  the  number  of  full-size  copies  that  the  user  will  order  at  a 
later  date.  Some  users  have  found  that  as  little  as  5  percent  of  the  doc¬ 
uments  scanned  will  be  needed  in  full  size. 

1.  4  Microform  Document  Request  Patterns 


Over  90  percent  of  the  documents  ordered  in  microform  are 
ordered  by  company  and  Government  agency  librarians  who  na\e  either 
scanned  the  current  TAB  or  who  have  placed  dual  document  orders  for 
both  microform  and  full-size  copies  of  the  same  document.  At  the  pres¬ 
ent  time,  the  microform  copies  are  being  stockpiled  by  librarians  in  an¬ 
ticipation  of  future  demands.  A  very  small  portion  of  microform  cop¬ 
ies  go  directly  to  the  person  who  will  ultimately  use  the  information  con¬ 
tained  in  the  documents.  This  state  of  affairs  is  created  because  most 
microform  readers  and  reader -printers  are  located  in  the  library,  rath¬ 
er  than  at  the  user's  desk. 


2.  DESCRIPTION  OF  PRESENT  DDC  MICROGRAPHIC  ACTIVITIES 
.AND  FACILITIES 


2.  1  Organization 

Micrographic  activities  are  concentrated  under  the  Directorate 
of  User  Services  (DDC-O),  Publication  Division  (DDC-OP)  (see  Organi¬ 
zation  Chart  in  Figure  C-6. )  The  Publication  Division  is  responsible  for 
all  publishing  activities  including  the  preparation  of  forms  and  internal 
DDC  publications,  full-size  document  copies,  and  document  copies  on 
roll  microfilm  and  microfiche. 

The  Publication  Division  is  divided  into  three  branches  as 
shown  in  Figure  6.  Handling  of  microfilm  and  microfiche  is  concentrated 
in  the  Photographic  Processing  Branch,  which  is  sub-divided  into  the  Film 
Processing  Section  and  the  Photography  Section.  The  Photography  Section 
microfilms  documents  and  develops  and  edits  the  resulting  microfilm.  The 
Film  Processing  Section  stores  the  microfilm  and  uses  it  to  produce  dupli¬ 
cate  microfiche  and  roll  film,  full-size  copies  from  microfiche  and  roll 
film,  ana  offset  masters  from  roll  film. 


The  Photographic  Processing  Branch  is  staffed  by  40  people, 
29  of  whom  are  in  the  Film  Processing  Section  and  10  in  the  Photography 
Section.  In  the  Film  Processing  Section  there  are  4  people  in  the  Micro¬ 
copy  Unit  (fiim-to-film  duplication),  11  people  in  the  Film  Library  Unit, 
and  13  people  in  the  Full-Size  Copy  Unit.  The  Photography  Section  has  8 
people  in  the  Microphoto  Und.  and  one  person  in  the  Photo  Services  Unit. 
Each  section  has  a  section  supervisor  who  reports  to  the  branch  chief. 

2.  2  Functional  Responsibilities 
2.  2. 1  Photography  section 

The  Photography  Section  produces  all  original  micro¬ 
film  used  and  distributed  by  DDC.  Almost  all  microfilm  is  prepared  in 
conjunction  with  services  provided  to  DDC  users.  A  negligible  amount 
of  microfilming  is  performed  on  internal  records.  Primarily,  documents 
are  microfilmed  on  105mm  roll  film  for  production  of  microfiche.  How¬ 
ever,  some  microfilming  is  performed  on  35mm  film  for  splicing  into 
previously  produced  roll  film  or  for  production  of  paper  offset  plates  on 
the  Xerox  Copyflo  machine.  The  microfilming  operations  are  performed 
by  the  Microphoto  Unit. 
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The  Photo  Services  Unit  develops,  inspects  and  edits 
the  roll  film  coming  from  the  Microphoto  Unit  and  also  edits  previously 
produced  roll  film  and  microfiche  which  have  been  stored  in  the  film 
library. 


2.2.2  Film  processing  section 

The  Microcopy  Unit  is  responsible  for  roll-to-roll 
and  microfiche -to -microfiche  duplication,  both  for  automatic  distribution 
to  field  services  and  for  filling  microcopy  requests.  The  Full-Size  Copy 
Unit  operates  the  Xerox  Copy  no  machines  for  producing  full-size  copy  from 
roll  film  and  the  Microcard  microfiche  printers  for  printing  full-size  sheets 
fr.om  microfiche.  The  Film  Library  Unit  is  the  depository  for  all  micro¬ 
film  except  that  which  is  stored  in  the  Washington  Field  Service.  The  film 
library  should  contain  a  complete  collection  of  all  DDC  microfilm,  both 
past  and  present  production,  and  the  film  for  producing  documents  in  the 
Air  Technical  Intelligence  (ATI)  series  and  Technical  Information  Pilot 
(TIP)  series.  The  Film  Library  Unit  also  supplies  original  film  to  the 
Photography  Section  for  editing. 

2.  3  Process  Activities 

2.  3. 1  Photography  Section 

The  processes  performed  by  the  Photography  Section 
are  described  in  sequential  order  in  Table  C-  1.  Figure  C-7  is  a  summary 
of  the  processes  and  items  processed,  while  Figure  C-8  defines  the  pro¬ 
cesses.  Areas  of  interest  are  discussed  in  detail  in  the  following  para¬ 
graphs. 


2.  3. 1. 1  Document  preparation  for  microfilming 

The  microfilm  camera  operators  .n  the 
Mierophoto  Unit  perform  several  time-consuming  operations  in  preparing 
documents  for  microfilming,  since  no  special  personnel  are  assigned  to 
sort,  screen,  unbind  and  rebind  documents. 

Documents  are  received  from  Technical 
Service  Division  already  separated  into  AD  numerical  order  and  into  two 
major  categories:  classified  and  unclassified.  The  camera  operators 
then  separate  the  classified  documents  into  the  following  sub-groups: 
XATO  confidential,  NATO  secret,  U.S.  confidential,  U.S.  secret.  The 
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Transport  out  Documents  Take  over-size  documents  to  bindery.  Take 

bound  documents  to  Technical  Services 
Division 

Transport  in  Microfilm  Receive  exposed  film  from  Microphoto  Unit 

Process  Microfilm  Develop  microfilm 
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STORE 

FILE 

SORT 

GROUP 

COPY 

PACK 

UNPACK 

MICROFILM 
TRANS -IN 

TRANS -OUT 

TRANS 

COMPARE 

MATCH/ MERGE 

MERGE 


Store  temporarily  on  shelves  or  work  tables.  Re¬ 
trieval  is  keyed  to  a  process  cycle.  Storage  time 
has  upper  limit,  but  lasts  from  several  hours  to 
several  weeks. 

Insert  item  in  alphanumerically  sequenced  file. 
Unscheduled  retrieval. 

Put  group  of  similar  items  in  a’ohanumeric 
sequence. 

Separate  group  of  hems  into  sub-groups  by  som  e 
rule. 

Transfer  information  fiom  one  item  to  another,  or 
to  a  different  place  on  me  same  item. 

Bind,  insert  into  canister,  cassette,  envelope, 
loose-leaf  binder,  etc. 

Remove  binding,  remove  from  canister,  cassette, 
envelope,  etc. 

Set  up,  adjust,  and  operate  microfilm  camera. 

Transport  in  by  hand,  truck,  conveyer  belt  or  other 
means. 

Transport  out  by  hand,  truck,  conveyer  belt  or 
other  means. 

Transport  within  the  confines  of  the  work  area. 

Compare  like  items  in  two  different  groups  of  Rems. 
Items  retain  their  original  grouping. 

Compare  like  items  in  two  different  groups  of  items 
and  form  a  third  group  consisting  of  matching  items 
in  the  two  other  groups. 

Interfile  two  groups  of  items  in  alphanumeric  se¬ 
quence  to  form  a  single  group. 

FIGURE  C-8 
C-i7 
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LOOK-UP 

RETRIEVE 

INSPECT 

EDIT 

PROCESS 

CUT 

SPLICE 


Locate  and  remove  an  item  in  a  file  or  group. 

Locate  and  remove  an  item  in  a  file  or  group. 

Check  for  acceptability  according  to  specific 
criieria,  either  visually,  mechanically,  or 
otherwise. 


Make  changes  to  information  in  an  item  or  add 
information  (not  copy) 

Process  with  chemicals,  heat,  etc;  transform. 

Cut  a  roll  ir.to  standard-sized  pieces  or  into  units. 

Connect  together  a  group  of  individual  pieces  to 
form  a  roil. 


FIGURE  C-S  (Cont'd) 
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four  classified  sub-groups  and  the  unclassified  documents  are  further 
se.-arated  into  those  which  will  be  announced  in  the  current  Technical 
Abstract  Bulletin  (TAB)  and  those  which  will  not  be  announced.  During 
grouping  operations  and  subsequent  handling  and  microfilming,  AD 
numerical  order  must  be  maintained  within  ail  groups  and  security  regu¬ 
lations  must  be  observed  for  ail  classified  material. 

Unbinding  and  rebinding  of  documents  con¬ 
stitutes  a  significant  portion  of  the  microphotography  workload,  although 
tiie  rebinding  operation  is  scheduled  during  periods  of  low  microfilming 
activity.  Unbinding  operations  are  often  difficult  because  of  the  variety 
and  strength  of  the  original  bindings.  Wire  side -stitching  must  be  re¬ 
moved  with  pliers  and  wirecutt*  rs;  glued  spine  construction  must  be 
carefully  handled  because  of  the  possibility  of  ripping  pages  when  the  bind¬ 
ing  is  separated;  and  some  bindings  must  be  sent  to  the  bindery  to  be  cut 
off  with  a  power  knife.  Equipment  is  on  hand  for  rebinding  documents  up 
to  a  certain  thickness  with  plastic  combs  or  wire  side -stitching;  thicker 
documents  must  be  sent  to  the  bindery  for  heavier  wire  stitching. 

Prior  to  microfilming  the  camera  operator 
must  also  number  parts  of  foldout  pages  and  check  classified  documents 
to  ensure  that  classification  markings  on  individual  pages  are  legible. 

For  microfiche  filming,  the  operator  must  compute  the  number  of  micro¬ 
fiche  required  for  the  entire  document  so  that  he  will  have  the  proper 
numbering,  i.  e. ,  one  of  N,  two  of  X,  etc. 

2.  3. 1 , 2  Xlicrofiiming 

During  microfiche  filming  the  camera 
operator  must  set  up  various  targets  which  will  be  readable  without 
magnification  after  the  film  is  developed.  On  the  first  microfiche,  in 
the  second  row  and  second  column,  a  target  is  microfilmed  contemning 
the  sheet  number,  total  number  of  sheets,  AD  number,  and  the  NBS  1010 
microcopy  resolution  chart.  On  classified  and  unclassified  limited  dis¬ 
tribution  documents,  the  next  frame  contains  the  following  limitation 
statement:  "The  classified  or  limited  status  of  this  document  applies  to 
each  page  thereof  unless  otherwise  marked.  Separate  page  printouts 
must  be  marked  accordingly.  "  The  last  frame  of  the  microfiche  contains 
the  word  "END"  and  the  date  of  filming.  On  trailer  microfiche,  the 
second  frame  in  the  first  row  contains  the  sheet  number  and  total  number 
of  sheets;  the  next  frame  contains  applicable  distribution  markings  if  the 
document  is  classified  and  limited.  The  AD  number,  sheet  number  and 
total  number  of  sheets  are  set  up  with  movable  numbers  by  the  camera 
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operator.  The  resolution  chart  and  limitation  statement  are  on  pre¬ 
printed  targets  which  are  placed  on  the  camera  bed.  Any  images  re¬ 
maining  in  the  microfiche  are  exposed  to  a  black  page  target. 

2.  3.  1.  3  Film  processing 

Since  defective  microfiche  are  not  removed 
from  the  roll  film,  very  little  cutting  and  splicing  are  performed  in  the 
Photo  Service  Unit.  Splicing  of  105  mm  film  is  accomplished  with  tape  or 
staples. 


2.  3.  1.  4  Errata  changes,  retakes  and  refilming 

When  an  errata  film  is  received  from  the 
Xiicro  photo  Unit,  the  proofreader  orders  the  original  silver  film  masters 
from  the  film  library  and  changes  the  frame  containing  the  number  of 
microfiche  to  reflect  the  addition  of  the  errata  microfiche  to  the  set. 

Errata  to  XATO  documents,  classified 
documents  and  unclassified  documents  are  filmed  on  separate  reels. 
Errata  pages  are  accompanied  by  a  DSA  Form  11  from  the  Technical 
Services  Division.  On  receipt  of  the  errata  pages,  the  supervisor  looks 
up  the  film  format  of  the  original  document  so  that  the  camera  operator 
will  know  whether  the  errata  sheet  should  be  filmed  on  35mm  or  105mm 
film.  If  the  errata  is  filmed  on  105mm  film,  an  entire  microfiche  is  used 
even  though  only  one  errata  page  may  be  involved.  AD  number  targets 
and  errata  sheets  are  filmed  in  a  close-packed  arrangement  on  35mm 
film.  Errata  rolls  are  kept  in  one  piece  for  roll-to-roll  duplication  for 
subsequent  distribution  to  other  holders  of  the  DDC  film  collection,  in¬ 
cluding  the  six  field  services  and  extension  service. 

For  changes  in  classification,  distribution 
limitations  and  availability,  any  document  originally  filmed  on  micro- 
-'iche  is  ordered  from  the  storage  area,  changed  and  refilmed.  The  new 
microfiche  replaces  the  old.  For  documents  on  roll  film,  changes  are 
filmed  on  35mm  film,  duplicated,  cut  and  spliced  onto  the  appropriate 
film  strips  stored  in  the  film  library.  Duplicate  copies  of  the  changes 
on  roll  film  are  distributed  to  all  holders  of  the  collection. 

Documents  corresponding  to  defective 
microfiche  are  refilmed.  The  camera  operator  retrieves  the  unbound 
reports  from  temporary  storage  shelves  and  refilms  the  documents  on 
the  end  of  the  film  roll  currently  in  the  camera.  Documents  which  are 
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already  in  storage  are  ordered  on  a  DDC  Form  0-13.  Retakes  are  or¬ 
dered  by  the  Photo  Service  Unit,  the  Film  Library  Unit  or  the  Microcopy 
Unit,  depending  on  which  unit  discovers  a  defective  microfiche  or  film 
strip.  Sometimes  film  is  damaged  through  handling  in  the  Microcopy  of 
Full-Size  Copy  Units  during  film-to-film  duplication  or  hard-copy  enlarge 
ment. 


2.  3.  2  Film  procuring  section 

2.  3.  2. 1  Storage  and  retrieval 

The  storage  and  retrieval  processes  per¬ 
formed  by  the  Film  Library  Unit  are  described  in  sequential  order  in 
Table  C-2.  Figure  C-9  is  a  summary  in  matrix  form  of  the  processes 
and  items  processed. 


When  validated  requests  for  documents 
are  received  from  the  computer  room  on  DDC  Form  1  EAM  cards,  the 
cares  have  been  sorted  in  AD  number  ascending  order.  The  AD  numoers 
are  used  for  reference  in  the  various  separation  steps  (see  Table  C-2). 

Ail  Form-i's  in  the  400,  000  AD  number 
series  are  removed  from  the  car^  deck  for  full-size  copy  orders  and  sent 
to  document  storage  to  check  for  availability  of  a  shelf  copy  (steps  7  and 
8,  Table  C-2).  This  procedure  is  necessary  because  a  significant  number 
of  orders  routed  to  the  film  library  can  be  satisfied  from  hard-copy  in¬ 
ventory,  even  though  the  computer  indicates  that  all  copies  have  been 
used. 


If,  when  performing  steps  11  through  13, 
a  microfilm  is  found  to  be  in  the  pre- stock  cycle,  a  hand-written  card 
bearing  the  AD  number  of  the  document  and  date  of  pre-stock  initiation 
is  Tiled  in  the  current  pre-stock  file.  This  file  is  compared  against  cur¬ 
rent  orders  so  that  individual  orders  will  not  be  filled  by  hard-copy  blow- 
back  for  documents  which  will  shortly  be  available  in  multiple  copies  from 
multilithed  pre-stock. 


Both  35  and  16  mm  roll  film  are  sorted 
in  cassettes  in  large  map  cabinet  drawers.  By  referring  to  the  AD  num¬ 
ber,  the  file  clerk  can  determine  if  the  document  is  on  16  mm  film,  35 
mm  film  or  microfiche  (105  mm).  Cassettes  of  film  strips  are  removed 
from  the  file  cabinets  in  numerical  order  and  stacked  in  trays.  The 
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cassettes  are  sorted  mto  four  groups,  depending  on  whether  one,  two, 
three  or  more  than  three  copies  are  to  be  made.  Any  document  in  the 
last  group  which  bears  a  number  above  AD  335,  000  or  400, 000  is  removed 
for  pre-stock  action.  Documents  below  these  numbers  are  not  pre-stocked, 
even  though  current  demand  exceeds  three  copies. 

The  roll  films  for  full-size  copy  within 
each  group  are  spliced  together,  end  to  end,  to  form  100-foot  rolls  {.» tep 
19).  If  microfilm  in  any  group  contains  continuous  tone-images,  it  is 
kept  in  a  special  reel.  A  similar  grouping  and  splicing  operation  is  per¬ 
formed  on  roll  film  which  is  to  be  duplicated  to  roll  film  (steps  30  through 
35).  In  the  case  of  microfiche,  there  is  no  necessity  for  grouping  th? 
orders  according  to  the  number  of  copies  requested. 

On  return  of  the  roll  film  from  the  Micro¬ 
copy  Unit  or  Full-Size  Copy  Unit,  the  tray  containing  the  empty  cassettes 
corresponding  to  each  roll  is  located;  the  individual  documents  are  cut 
from  the  roll  and  inserted  into  the  cassetts;  and  the  cassettes  are  returned 
to  the  storage  cabinet.  Returned  microfiche  are  sorted  into  numerical 
order  and  returned  to  the  microfiche  storage  cabinets. 

The  film  library  also  accomplishes  down¬ 
grading  and  upgrading  of  roll  film  and  microfiche.  Table  C-3  is  a  sequen¬ 
tial  listing  of  the  process  steps  involved.  A  computer  printout  is  received 
from  the  computer  operation  to  indicate  the  accession  numbers  whose 
classification  has  changed.  Standard  35  mm  targets,  pre-filmed  in  the 
Photography  Section,  are  used  to  replace  the  classification  coding  pres¬ 
ently  at  the  beginning  and  end  of  each  roll  film  master.  In  the  case  of 
microfiche  masters,  the  silver  emulsion  is  scraped  to  remove  the  clas¬ 
sification,  and  the  new  classification  is  written  in  with  an  acetograph  pen. 
The  cassetts  and  protective  envelopes  containing  the  effected  film  are  also 
marked  to  indicate  the  classification  change. 

2.  3.  2.  2  Dupfication-microfiche-to-ir.icrefiche 

and  roll  film-to-roll  film 

Sequential  processing  steps  are  pre¬ 
sented  in  Table  C-4.  Figure  C-10  is  a  matrix  summary  of  the  pro¬ 
cesses  and  items  processed. 
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After  the  roll  film  has  been  spliced  in  400  foot 
-'oAs  (step  4  of  table),  it  is  duplicated  on  the  Tecnifax  Hi-R  roll-to-roll 
film  duplicator  ax  an  average  speed  of  10  to  12  feet  per  minute.  Approx¬ 
imately  3,  000  feet  or  6  copies  of  a  single  roll  silver  master  can  be  du¬ 
plicated  and  developed  in  an  8-hour  shift. 
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For  the  most  part,  rnicrofiche-to-microfiche 
duplication  is  performed  only  for  request  processing.  Individual  micro¬ 
fiche  are  duplicated  on  the  CBS  Model  601  microfiche-to-microfiche  du¬ 
plicator  at  a  rate  of  1,  000  microfiche  per  day  or  on  the  Hi-R  duplicator 
at  a  rate  of  1,  500  microfiche  per  day. 


2.  3. 2.  3  Cutting,  sorting  and  collating 

Roll  film  from  the  Microphoto  Unit  con¬ 
tains  microfiche  images  in  AD  number  order  in  more  or  less  closed 
sequence.  Some  microfiche,  however,  are  missing  from  a  given  se¬ 
quence,  and  these  will  appear  on  subsequently  receiver  microfilm  roils. 
Document  retakes  cut  of  numerical  sequence  will  also  appear  either  at 
the  end  of  a  film  roli  or  within  a  roll  devoted  entirely  to  retakes.  As 
microfiche  are  cut  from  a  roll,  they  are  stored  in  AT*  number  sequence 
in  boxes.  After  several  rolls  have  been  cut,  microfiche  from  differ¬ 
ent  rolls  are  merged  to  form  a  complete  set  of  documents  announced  in 
one  TAB  issue.  During  the  merging  process  (steps  13  and  14,  Table 
C-4 >,  any  missing  AD  numbers  are  detected  and  noted  on  a  tracer  list 
(step  24)  which  is  sent  to  the  Photography  Section.  The  Photography 
Section  returns  the  tracer  list  with  a  notation  next  to  some  of  the  AD 
numbers  to  show  the  reasons  why  those  particular  microfiche  are  miss¬ 
ing  .  Shipments  ox  microfiche  are  held  up  as  long  as  possible  to  in¬ 
clude  retakes  indicated  on  the  tracer  list.  For  various  reasons,  some 
documents  are  not  received  by  the  Photography  Section  during  a  TAB 
cycle  and  do  not  appear  on  the  105  mm  roll  film.  These  documents  re¬ 
present  a  problem  because  a  microfiche-sized  card  must  be  inserted  in 
the  appropriate  place  to  indicate  that  the  missing  microfiche  will  be 
shipped  later. 


Although  the  cutting  operation  is 

straightforward,  problems  exist  because  of  the  variability  of  micro¬ 
fiche  length.  Boll  k  Howell  microfiche  cameras  produce  microfiche 
of  152  mm  length,  while  the  Microcard  SR  -1  cameras  vary  the  size 
from  148  to  150  mm.  If  the  microfiche  is  oversized,  it  must  be  cut  in 
me  bindery  (step  18)  in  order  to  fit  into  protective  envelopes.  It  is  es¬ 
timated  that  two-thirds  of  the  microfiche  must  be  trimmed  down  to  size. 
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The  Kodak  Master  Roll  Paper  Cutter,  modified  for  microfiche,  will  cut 
automatically  up  to  a  500 -foot  roll  in  approximately  30  minutes.  A.  ne 
conclusion  of  the  cutting  operation,  defective  microfiche  marked  by  the 
film  editors  in  the  Photo  Services  Unit  are  discarded  for  destruction. 

The  set  of  microfiche  to  be  delivered  .o 
the  extension  service  at  Redstone  Arsenal  must  be  culled  to  remove  any 
documents  falling  in  document  distribution  limitation  Class  5  (  step  27). 
Occasionally,  selected  microfiche  must  be  removed  from  all  TAB  sets 
because  of  a  change  in  distribution  notice  or  security  classification  or 
because  of  cancellation. 

2.3. 2.4  Automatic  distribution 

At  the  p.  -.ent  rime,  16  full  TAB  sets  of 
microfiche  are  being  produced  and  distributed.  The  silver  master  roll 
cut  into  microfiche  is  sent  to  the  film  library  unit.  One  set  of  diazo 
copies  is  distributed  to  each  field  office.  Eight  diazo  sets  are  sent  to 
document  storage.  One  set,  minus  the  limitation -five  documents,  is 
sent  to  the  extension  service  at  Redstone  Arsenal.  This  accounts  for 
15  diazo  copies  and  one  silver  master  original.  The  16th  diazo  copy  is 
maintained  in  roll  form  to  be  placed  in  a  depository  for  safekeeping 
against  fire  or  other  catastrophe.  At  the  present  time  this  roll  of  film 
is  stored  by  the  film  library.  XATO  classified  documents  are  not  dis¬ 
tributed  automatically. 

To  accomplish  automatic  distribution, 
all  microfiche  recorded  during  a  TAB  cycle  must  be  sorted  in  AD  num¬ 
ber  sequence  and  inserted  in  protective  envelopes  stamped  with  the 
appropriate  classification.  All  copies  shipped  outside  of  DDC  must  be 
accompanied  by  a  check  list  showing  the  microfiche  included.  Form 
cards  are  inserted  in  the  package  of  microfiche  to  indicate  missing  doc¬ 
uments.  Each  card  contains  three  comments  --  (a)  cancelled,  (b)  XATO 
deleted,  and  (c)  will  be  shipped  later  --  and  the  appropriate  comment  is 
indicated.  These  cards  are  added  after  the  tracer  list  has  been  circu¬ 
lated  and  checked. 


2.  3. 2.  5  Request  processing 

Sequential  steps  for  request  processing 
are  presented  in  Table  C-5.  The  most  striking  feature  of  request  pro¬ 
cessing  is  the  variation  in  the  number  of  requests  received  from  dif¬ 
ferent  organizations. 
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Only  ten  organisations  are  currently  or¬ 
dering  large  volumes  of  microfiche.  Within  the  top  i'ivc  companies,  or¬ 
ders  range  from  300  to  2,  000  microfiche  per  month;  in  the  next  five 
companies  the  range  is  from  200  to  300  microfiche  per  month;  and  be¬ 
low  the  top  ten,  orders  are  sporadic  and  unpredictable  ranging  from  1 
to  200  microfiche  per  month.  Requested  microfiche  are  created  by  mi¬ 


crofiche  -io-microfiche  duplication  in 


:asc*s.  The  Microcopy  Unit  re¬ 


ceives  Form- V s  to  indicate  which  microfiche  are  to  be  duplicated.  The 
Microcopy  Unit  inserts  requested  microfiche  in  a  large  envelope  which 
is  stamped  with  the  classification  of  the  highest  classified  microfiche 
contained.  This  envelope  is,  in  turn,  inserted  in  a  larger  envelope  con¬ 
taining  a  window  to  receive  tne  Form-1.  Large  shipments  of  micro¬ 
fiche  are  packed  in  the  shipping  room. 

2. 3. 2.  8  Hard-copy  production  from  microfiche 
ana  3  a  mm  roil  film 


Refer  to  Figure  Oil  for  a  matrix  sum¬ 
mary  of  processes  and  limns  processed,  and  to  Tables  C-6,  07  and 
C-3  for  sequential  processing  steps.  The  35  mm  film  is  spliced  to¬ 
gether  in  the  film  library  and  sen;  to  the  Full-Size  Copy  Unit  which 
produces  copies  by  xerography.  If  more  than  three  copies  of  a  docu¬ 
ment  above  a  certain  AD  number  are  required,  action  is  taken  to  pre- 
stock.  Pre -stocking  is  accomplished  »y  tunning  the  roll  film  on  a  pa¬ 
per  offset  master  and  printing  multiple  copies  from  the  master.  As  a 
rule  25  copies  are  printed  from  each  master.  At  the  present  time  mas¬ 
ters  are  made  only  from  roll  film .  All  documents  recevied  in  less  than 
three  copies  are  automatically  microfilmed  on  85  mm  roll  film.  Docu¬ 
ments  received  in  three  or  more  copies  are  microfilmed  on  microfiche 
from  which  additional  copies  are  obtained  by  sheet -by -sheet  reproduc¬ 
tion  from  the  microfiche  master  held  in  the  Flint  Library  Unit.  Docu¬ 
ment  copies  are  side -stitched  and  packaged  at  the  bindery. 
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Paper  work  controls 


In  each  unit,  statistics  are  maintained 
on  the  number  of  items  entering  the  unit,  the  number  ox  items  leaving 
and  the  number  of  items  processed  each  day.  These  statistics  appear 
on  control  forms  which  enter  the  unit  or  are  prepared  in  the  unit,  and 
on  the  Daily  Production  and  Time  Card  filled  out  by  each  employee; 
they  also  appear  in  the  summarization  of  these  cards  in  intermediate 
records  maintained  by  the  unit  supervisors  and  section  heads  and  in 
the  daily  activity  reports  prepared  by  the  branch  chiefs.  Thus,  a 
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particular  statistic  might  appear  in  as  many  as  five  different  places  as 
A  :s  copied  from  form  to  form. 


1 


Major  record  keeping  is  involved  in  the 
control  of  document  flow  from  unit  to  unit.  All  documents  received  for 
microfilming  are  logged  in  on  a  hand-prepared  log  sheet.  Concurrently 
documents  received  are  checked  off  on  a  computer  printout  of  AD  num¬ 
bers  supplied  by  the  Technical  Services  Branch  with  each  shipment  of 
documents.  As  documents  are  microfilmed,  the  document  AD  number, 
classification,  and  number  of  microfiche  produced  are  marked  on  a  cam¬ 
era  operator's  filming  list  (DDC  Form  0-8).  This  form  also  contains 
the  camera  number,  date  of  filming,  camera  operator,  film  size,  reel 
number,  batch  number,  document  type,  and  type  of  action  {  i.  e. ,  errata, 
retakes,  reclassification,  or  targets  only).  As  each  reel  of  film  is  com¬ 
pleted  in  the  camera,  the  reel  number,  camera  operator,  date  reel  in¬ 
serted  in  camera,  date  and  time  reel  removed  from  camera,  and  reel 
classification  are  recorded  on  a  film  log  sheet.  As  the  film  is  inspected 
defective  microfiche  are  marked  on  a  retake  sheet  which  specifies  the 
AD  number,  document  classification,  number  of  microfiche  and  reasons 
for  retake. 


The  DDC  Form  0-8  accompanies  the  in¬ 
spected  roll  film  to  the  Microcopy  Unit  where  the  roll  film  is  duplicated 
in  13  copies.  The  number  of  the  roil  on  which  input  documents  were  re¬ 
corded  is  copied  to  the  Film  Processing  Section  log  book.  In  the  course 
of  cutting  duplicate  rolls,  the  Microcopy  Unit  prepares  the  tracer  list 
which  is  circulated  back  to  the  Microphoto  Unit  to  check  on  missing  mi¬ 
crofiche.  A  line  under  an  AD  number  on  Form  0-8  indicates  that  the 


corresponding  microfiche  is  defective  and  that  steps  will  be  taken  to  re- 
film  the  document.  The  Microcopy  Unit  also  receives  a  listing  of  all 
AD  numbers  announced  in  the  current  TAB  issue.  This  list  is  duplica¬ 
ted  14  times,  and  a  single  TAB  set  of  microfiche  is  inventoried  against 
one  copy  of  the  list.  The  check  mar  Its  next  to  each  AD  number  repre¬ 
sented  by  a  microfiche  in  the  TAB  set  are  transferred  to  all  14  copies 
of  the  AD  number  list.  Two  copies  of  the  list  are  included  with  each  of 
the  six  shipments  of  microfiche  to  the  field  offices.  Two  copies  are 
sent  to  the  storage  area,  and  the  original  is  sent  to  the  shipping  room. 


The  Film  Library  Unit  fills  out  a  DDC 
Form  3-21,  Film  Processing  Record,  for  each  batch  of  documents  or¬ 
dered  by  Form-1.  The  AD  numbers  of  requested  documents  are  listed 
on  the  Form  0-21  witn  an  indication  of  the  number  of  copies  required 
of  each  document  and  the  screening  requirements  for  processing  half 


tones.  This  form  accompanies  microfiche  or  microfilm  pulled  from 
the  files  and  sent  to  either  the  Full-Size  Copy  Unit  or  the  Microcopy 
Unit.  Form  0-21  acts  as  an  inventory  list  for  checking  off  film  returned 
by  the  two  copy  units.  Data  is  also  extracted  by  the  copy  units  and 
merged  with  other  production  statistics  which  axe  included  in  the  daily 
activity  reports. 

2. 4  Equipment 

Equipment  operated  in  the  Photographic  Branch  is  listed  in 
Tables  C-9  through  C-12. 

2. 4. 1  Cameras 

The  Microphoto  Unit  has  seven  microfilm  cameras. 
Six  of  these  are  105  mm  step -and -repeat  cameras  for  production  of 
microfiche  on  roll  film,  and  one  camera  is  a  Bell  &  Howell  MRD-2 
Planetary  35  mm  camera.  Four  of  the  step-and-repeat  cameras  are 
Microcard  SR-l's,  and  two  are  Bell  &,  Howell  Microdata  cameras. 

The  step-and-repeat  cameras  have  some  difficulty 
in  maintaining  a  uniform  advancement  so  that  microfiche  are  not  of  uni¬ 
form  length.  The  Microcard  SR-1  cameras  sometimes  do  not  index 
each  frame  completely  so  that  some  frame  overlap  exists.  A  second 
MRD-2  35  mm  camera  exists  in  the  Printing  Branch  and  is  sometimes 
used  to  absorb  part  of  the  35  mm  roll  film  workload. 

2. 4. 2  Binding  and  binding -removal  equipment 

Binding  machines  and  power  knives  are  located 
primarily  in  the  Printing  Branch,  but  the  Microphoto  Unit  is  provided 
with  some  light  equipment  for  removing  document  bindings  and  for  re¬ 
binding.  The  Microphoto  Unit  has  both  a  Bostitch  stapler  and  a  plas 
tic  comb  inserter  for  rebinding.  The  power  knife  at  the  bindery  must 
be  used  for  removing  heavy  bindings.  Side -stitched  and  saddle -stitched 
bindings  can  be  removed  at  the  Microphoto  Unit  with  pliers  and  wire- 
cutters. 
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2. 4. 3  Film  processing  and  inspecting  equipment 

All  film  processing  and  inspection  equipment  is  lo¬ 
cated  in  the  Photo  Services  Unit.  A  Remington  Rand  U.oipro  Film  Pro¬ 
cessor  is  used  for  developing  105  mm  and  35  mm  microfilm..  A  Den- 
sicron  densitometer  is  used  for  measuring  the  background  density  of 
developed  microfilm,  and  a  microscope  is  used  for  checking  resolution. 
Three  Idealite  light  tables  are  available  for  gross  inspection  of  micro¬ 
film  and  microfiche. 


2. 4.  4  Film  duplication  equipment 

The  Microcopy  Unit  uses  a  Tecnifax  Hi-R  duplicator 
and  two  Ozalid  Microline  FP-2  units  for  roll-to-roll  duplication  of  mi¬ 
crofilm.  The  Tecnifax  Hi-R  duplicator  can  also  be  operated  in  a  sheet - 
to -roll  duplication  mode,  but  this  use  is  infrequent.  One  CBS  Model 
601  microfiche -to -microfiche  duplicator  is  used  for  satisfying  micro¬ 
fiche  requests.  All  105  mm  roll  him  is  cut  to  microfiche  size  on  a 
Kodak  master  roll  paper  cutter.  The  Microcopy  Unit  also  uses  three 
Neumaae  film  rewinders. 
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2.  4,  5  Cutting  and  splicing  equipment 

The  Film  Lib-ary  Unit  has  the  heaviest  cutting  and 
splicing  operation.  Three  Prestcseal  splicers  are  used  for  cutting 
and  splicing  microfilm.  A  Microcard  Mark  4  or  Diebold  Flowfiim 
reader  is  used  for  film  inspection.  One  manual  rewind  is  available 
for  winding  roll  film.  Some  splicing  is  done  in  the  Photo  Services  Unit, 
but  this  is  accomplished  with  tape  or  staples. 

2.  4.  6  Hard-copy  enlargement  equipment 

Three  Xerox  CopyiTo  machines  and  six  Microcard 
ILL -4  enlarger /printers  are  used  for  obtaining  hard  copy.  The  Micro- 
card  equipment  produces  full-sized  copies  from  microfiche  at  the  rate 
of  six  pages  per  minute.  The  Copyflo  machines  prciuce  continuous  roll 
hard-copy  at  the  rate  of  40  feet  per  minute  or  48  pages  per  minute. 

The  Copyflo  equipment  can  also  be  used  for  obtaining  Xerox  offset  mas¬ 
ters.  Offset  masters  cannot  be  produced  on  the  Microcard  equipment. 
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The  previous  subsections  provide  a  descriptive  review  of  the  pres¬ 
ent  DDC  operations  related  to  micrographics.  Evaluation  of  DDC  capa¬ 
bilities  for  carrying  out  these  operations  is  interpreted  as  a  requirement 
to  be  met  by  this  study  in  two  ways: 

(a)  Evaluation  of  present  capabilities  to  carry  out  pres¬ 
ent  operations. 

(b)  Evaluation  of  present  capabilities  to  carry  out  future 
or  projected  operations. 

The  former  is  considered  immediately  be' ow;  the  latter  has  been  taken 
into  account  in  the  buildup  of  the  five-year  envelopment  action  plan  under 
Section  F. 

3. 1  Criteria  Chosen  for  Evaluation 


An  evaluation  of  present  capabilities  is  most  effectively  done 
on  the  basis  of  comparing  present  methods,  equipments,  and  materials 
used  against  alternatives.  Important  criteria  for  comparative  evalua¬ 
tion  have  been  co  ,idered  to  be: 

(a) 

Quality  of  user  services 

(b) 

Operating  cost 

(O 

Investment  cost 

<d) 

Manpower  required 

(ei 

Capacity  for  evolutionary  system  growth 

(f) 

Compatibility 

3. 1. 1  Quality  of  user  services 


The  end-point  objective  of  all  DDC  operations  is  to 
provide  effective  information  services  to  its  users.  A  contrast  in  qual¬ 
ity  of  user  services  among  alternatives  is  considered  unless  there  are 
ample  offsetting  factors. 
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3.1.2  Operating  cost 

This  is  considered  the  most  tangible  and  major  factor 
in  evaluating  alternatives. 

3.1.3  Investment  cost 

This  includes  all  tangible  costs,  e.  g. .  installation, 
start-up  and  purchase  cost  elements,  plus  consideration  of  peripheral 
investment  costs  if  changes  were  to  be  made. 

3. 1.  4  Manpower  required 

Both  personnel  count  and  skill  level  required  by  the 
alternatives  considered  are  presented. 

3.  1.  5  Capacity  for  evolutionary  system  growth 

This  point  of  comparison  is  particularly  important 
at  this  time  because  of  expected  future  changes  in  service  concepts  and 
volume  of  material  to  be  handled. 

3. 1.  6  Compatibility 

This  is  important  as  it  identifies  the  ability  of  any 
particular  alternative  method  to  work  into  larger  scale  Federal  system 
requirements. 

3. 2  Matrix  Displays  of  Ddl  Items  and  Process  Activities  Evalu¬ 
ated 

Figure  C-12  presents  a  matrix  listing  of  ail  significant  cur¬ 
rent  Dal  items  and  the  process  steps  through  which  they  now  flew.  The 
,r_-sent  DDC  organizational  unit  in  which  the  process  activities  are  oer- 

.  wWtCC*  4.S  u-SO  lu^r*UI.c:u*  lOI*  21C*  OClXl^S  021  DQZlI  TOWS  3.210  COIOHIXIS 

..ave  beer,  selected  from  the  more  embracive  matrix  displays  of  Section 
C.  2.  Figure  C-12  identifies  those  Dal  items  ar.d  process  step  inter¬ 
sections  which  warrant  examination  of  alternatives.  The  display  of  al¬ 
ternative  comparisons  appears  in  chart  form  in  Figure  C-13  .  Each 
entry  is  keyed  back  to  the  matrix  entry  of  Figure  C-12  (see  legend  on 
Figure  C-12  ) . 
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The  display  of  D&I  items  and  process  activity  steps  in  matrix 
form  is  used  in  later  sections  of  this  report  as  a  basic  tool  for  furthering 
the  analysis  and  ultimately  the  synthesis  of  the  Five-Year  Plan  of  Devel¬ 
opment  Actions.  It  provides  a  method  for  conducting  a  penetrating  and 
detailed  analysis  at  the  level  which  actually  determines  production  tech¬ 
nology  requirements  and  the  feasibility  of  using  alternative  equipment 
materials  and  methods.  At  the  same  time,  the  matrix  of  detail  is  handled 


as  one  element  as  the  study  developmer. 
tion  of  present  capabilities  into  the  subs 
ture  system  requirements,  (2)  evuluath: 
and  (3)  synthesis  of  the  resultant  recom 
development  action  plans  to  produce  it. 


-  moves  logically  from  an  evalua- 
ecuent  steps  of  (1)  projecting  fu- 
g  the  feasibility  of  alternatives, 
mended  capability  and  associated 


Several  D&I  items 
DDC  operations  but  have  been 


listed  now  have  negligible  flow  levels  in 
included  in  Figure  C-12  to  enable  direct 

o 


comparison  to 


mojected  possibilities  presented  in  the  subsequent  Sec¬ 


tion  D.  In  the  past,  DDC's  operations  have  handled  some  of  the  items 
now  considered  negligible.  Flow  rates  shown  are  estimates  of  the  cur 
rent  handling  flow  rates  as  of  July  1963. 


D.  ALTERNATIVE  OVERALL  SYSTEM  CONCEPTS  AND  FUTURF 
POSSIBLE  DDC  MICROGRAPHIC  CAPABILITY  NEEDS 


1.  INTRODUCTION 


Planning  the  DDC  Development  Actions  necessary  ever  the  next 
five  years  to  develop  future  micrographic  capabilities  requires  that  the 
following  steps  be  carried  out: 

(a)  Review  overall  RDT&E/DOD  STINFO  Service 
System  plans. 

(b)  Identify  the  future  constituent  service  concepts 
that  are  candidates  for  inclusion  in  the  overall 
STINFO  Service  System  plans  for  the  five  year 
period. 

(c)  Identify  the  data  and  information  (D&I)  items 
and  process  steps  needed  to  provide  these 
services. 

(d)  Identify  the  production  capability  required  to 
process  D&I  items  at  each  step. 

(e)  Identify  the  technology  required  at  each  step. 

(f)  Identify  the  technology  already  available  or 
under  current  development  by  others. 

(g)  Select  the  critical  areas  for  DDC  Development 
Actions  in  order  that  the  desired  set  of  equip¬ 
ment,  materials,  methods  and  procedural 
capabilities  will  be  available  at  the  right  time 
throughout  the  five-year  period. 

Each  of  these  steps  is  considered  important  and  has  been  pursued 
under  this  study. 

i.  1  Review  of  Overall  RDT&.E/DOL  STINFO  Sr  ce 

System  Concept 

There  have  to  date  been  no  large  scale  integrated  RDT&E/ 
DOD  STINFO  Service  System  plans  approved  for  operational  implemen¬ 
tation.  However,  .  number  of  related  programs  have  been  undertaken: 
(1)  On-Site  Survey  of  STINFO  Functions  and  Activities  throughout  U.  S. 
Army;  <2)  DOD  User  Need  Study  investigating  information  use' patterns 
of  personnel  within  RDT&E;  (3)  DOD  User  Need  Study  investigating  in¬ 
formation  use  patterns  among  personnel  in  contractor  organizations; 

(4)  partial  completion  of  the  EDIS  Project  to  develop  an  engineering  da¬ 
ta  and  information  system  for  the  U.  S.  Army;  (5)  Army  Technical  Li¬ 
brary  Improvement  Studies  (ATLIS)  program;  and  (6)  Survey  of  the  Use 
of  Automated  Library  Techniques  in  DOD  Technical  Libraries.  These 
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and  other  programs  provide  only  the  initial  insight  from  which  to  build 
future  STINFO  Service  System  plans. 

Because  of  the  unavailability  of  comprehensive  RDT&E/DOD 
STINFO  Service  System  plans  which  were  desirable  as  a  starting  point 
for  the  five-year  DDC  planning  study  to  develop  future  micrographic  ca¬ 
pabilities,  IDC  has  hypothesized  a  set  of  alternative  concepts.  These 
were  based  on  an  examination  of  current  thinking  in  the  field  with  par  ¬ 
ticular  emphasis  given  to  the  series  of  studies  now  being  sponsored  by 
DOD.  Out  of  the  alternative  system  concepts  considered,  constituent 
service  possibilities  were  identified  that  could  impact  on  DDC's  future 
requirements. 

1.  2  Future  Constituent  Service  Concepts 


Future  DDC  requirements  for  micrographic  capabilities  v  T1 
be  established  as  a  direct  resuk  of  decisions  to  provide  specific  constit¬ 
uent  STINFO  System  services.  In  addition  to  present  service  activities, 
it  is  expected  that  during  the  projected  fi  'e-year  period  new  service  con¬ 
cepts  will  be  implemented.  Although  this  study  has  no  authoritative 
base  for  identifying  future  new  services  to  be  provided,  a  set  of  addition¬ 
al  services  of  possible  future  interest  to  the  RDT&E  community  has  been 
selected  from  the  overall  STINFO  Service  System  concepts  considered 
in  Cection  D-2.  Several  of  these  services  would  result  in  additional  pro¬ 
duction  loads  and  the  need  for  additional  micrographic  capabilities  at 
DDC. 


1. 3  Identification  of  D&I  Items  and  Process  Steps  Needed  to 

Carry  Out  Services 

Micrugraphic  capabilities  for  DDC  are  to  be  used  for  the 
production  and  handling  of  graphic  records  which  carry  data  and/or  in¬ 
formation.  A  fundamental  need,  therefore,  is  to  identify  all  D&I  items 
which  are  candidates  for  the  application  of  micrographic  media.  The 
process  steps  through  which  D&I  items  flow  determine  the  specific  first 
points  of  entry  of  the  use  of  micrographic  media  and  the  types  of  media 
that  can  be  most  advantageously  used. 

The  analysis  proceeds  below  on  the  assumption  that  D&I  items 
and  process  steps  can  be  identified  for  the  projected  five-year  period  by 
combining  current  service  operations  with  those  identified  as  new  service 
concepts  to  be  added  to  DDC  work  load  in  new  overall  system  operations. 
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1 . 4  Capabilities  Required  To  Process  D&I  Items 

Any  D&I  item  is  defined  by  a  unique  combination  of  image 
format  (s)  and  record  media  as  it  enters  a  process.  As  hard-copy  tech¬ 
nical  reports  are  received  and  made  ready  for  microfilming,  for  in¬ 
stance,  it  is  important  to  make  the  distinction  between  8-1/2  by  11  and 
8-1/2  by  14  D&I  items.  It  is  also  important  in  microfilm  camera  oper¬ 
ation  to  distinguish  between  8-1/2  by  11  technical  reports  and  8-1/2  by 
1 1  technical  paper  reprints  or  journal  articles. 

Capabilities  are  defined  here  as  a  collection  of  equipment, 
materials,  methods,  and  procedures  adequate  to  meet  the  specific  re¬ 
quirements  of  the  process  step  as  it  operates  on  the  D&I  item  (s).  After 
the  analysis  proceeds  to  the  point  of  identifying  constituent  D&I  items 
and  process  steps,  the  required  production  capabilities  then  identify  the 
need,  if  any,  for  incorporating  new  technology,  over  and  above  that  now 
availaole  at  the  DDC  facility. 

1. 5  Appraisal  of  Technology  Required  for  Individual  Processes 

At  each  step  in  the  process  of  handling  D&I  items  this  study 
asks  the  question:  "is  there  an  application  for  micrographics  in  this  op¬ 
eration?"  If  so,  note  is  made  of  the  volume  of  flow,  the  format  of  the 
D&I  item,  and  other  characteristics  significant  to  the  selection  of  tech¬ 
nology  suitable  for  carrying  out  the  process  step.  In  analysis  steps  de¬ 
tailed  below,  this  is  the  procedure  used  to  pin-point  requirements  for 
improving  or  adding  to  facility  capabilities. 

1. 6  Identification  of  Technology  Already  Available 

After  identifying  the  required  processing  capabilities,  a  de¬ 
termination  is  made  of  the  availability  of  technology  now  utilized  within 
DDC  operations  or  available  to  DD.'  directly  from  suppliers  or  under 
development  through  the  work  of  otners  (e.  g. ,  Government  agencies). 
This  step  is  supplemented  by  a  state-of-the-art  review  with  specific  at¬ 
tention  on  micrographic  equipment,  materials  and  techniques  as  they 
might  apply  to  both  present  and  future  areas  of  applications  within  DDC. 
The  results  of  this  review  appear  in  Part  III  of  this  report.  A  descrip¬ 
tion  of  the  technology  already  available  within  DDC  operations  is  given 
in  Section  C,  Part  II. 
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1.  7  Selection  of  the  Critical  Areas  for  DDC  Development  Action 


The  technique  for  analysis  used  in  this  planning  study  pro¬ 
vides  a  means  for  highlighting  specific  process  technology  required.  Thr 
technique  traces  these  requirements  to  the  original  STINFO  service  con¬ 
cepts,  thereby  allowing  selection  of  required  technology  on  a  priority  ba¬ 
sis  depending  upon  the  i  dative  likelihood  or  timing  sequence  of  intro¬ 
ducing  new  service  concepts.  When  combined  with  such  limiting  factors 
as  manpower  and  financial  budgets,  this  provides  a  sound  and  penetrat¬ 
ing  basis  for  selecting  the  critical  areas  for  DDC  Development  Action. 

As  each  DDC  process  capability  is  se  icicd  for  inclusion  in 
the  five-year  plan,  the  projected  capability  makes  additional  service  ac¬ 
tivities  possible.  Thus,  there  is  room  f  *r  synthesis  in  construction  of 
the  plan  to  implement  DDC  Development  Actions  in  such  a  way  as  to 
maximize  the  DDC  facility  capability  o "  responding  to  future  needs  for 
both  identified  and  unidentified  STINFO  services. 

1.  8  Methodology  Chosen  for  Analytical  Structuring  of 

Planning  Steps 

The  detailed  analysis  presented  below  makes  extensive  use 
of  matrix  displays.  This  method  of  analysis  permits  a  relatively  sim¬ 
ple  conceptual  flow  for  the  study  while  analyzing  applications  that  are 
responsive  to  specific  service  concepts.  The  analysis  lacks,  however, 
authoritative  projections  of  future  specific  STINFO  system  activities 
responsive  to  user  needs. 

The  use  of  matrixes  has  been  further  extended  in  synthesi¬ 
zing  the  recommended  Development  Action  plan.  Details  of  the  ma¬ 
trixes  have  been  retained  in  presenting  the  plan  in  order  that  a  max¬ 
imum  degree  of  future  flexibility  is  provided  for  modifications  and  up¬ 
dating  of  the  plan.  The  method  is  highly  recommended  for  future  use 
at  DDC  both  in  program  analysis  and  synthesis  steps.  As  future  serv¬ 
ice  system  needs  crystallize  and  other  changes  occur,  the  plan  now 
presented  will  require  adjustment. 
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2.  SUMMARY  OF  MAJOR  ALTERNATIVE  OVERALL  DOD/RDT&E 
STINFO  SERVICE  SYSTEM  CONCEPTS 

2. 1  Introduction 

The  Department  of  Defense  expended  $7  billion  in  the  RDT&E 
(Research,  Development,  Test  and  Evaluation)  effort  in  FY  1964;  36,000 
scientists  and  engineers  were  involved  DOD,  the  nation's  largest  spon¬ 
sor  of  research  and  crgineering,  is  highly  justified  in  its  endeavor  to  im¬ 
prove  the  methods  by  which  STINFO  is  acquired,  processed,  packaged, 
disseminated  and  used.  Tne  design  and  successful  implementation  of  an 
effective  RDT &E  STINFO  system  within  DOD  could  revolutionize  the 
methods  of  every  scientist  and  engineer.  An  effective  RDT&E  informa¬ 
tion  management  system  will  not  ensure  positive  results  from  the  RDT&E 
effort;  however,  absence  of  a  comprehensive  information  management 
system  can  be  significantly  detrimental  to  the  efficiency  and  probability 
of  success  of  the  DOD/RDT&E  programs. 

One  need  not  be  perceptive  to  conclude  that  the  information 
problem  is  immensely  complex.  However,  the  problem  is  by  no  means 
insurmountable.  By  recognizing  that  the  information  problem  is  actual¬ 
ly  a  multiplicity  of  interacting  problems  to  which  there  is  *  u  single,  sim¬ 
ple,  all  inclusive  answer,  by  tying  together  the  tremendous  variety  of 
existing  information  resources  into  logical  patterns,  and  by  solving  the 
constituent  problems  one  at  a  time,  a  powerful  framework  can  be  con¬ 
structed  to  satisfy  the  DOD /RDT&E  STINFO  needs. 

The  ensuing  discussion  attempts  to  prognosticate  the  prob¬ 
able  direction  in  which  solutions  to  the  DOD/RDT&E  STINFO  problems 
may  evolve  during  the  next  five  years  (1967-1971).  Many  previous 
studies  of  this  kind  have  done  a  fine  job  of  stating  the  problems;  few 
allude  to  anything  substantial  or  specific  toward  solution  of  these  prob¬ 
lems.  This  study  attempts  to  offer  some  system  design  requirements 
and  specific  methodology  toward  solution  of  the  overall  DOD/RDT&E 
STINFO  problem. 

It  m>.\;t  be  stressed,  however,  that  the  analysis  b e-low  is 
not  a  comprehensive  and  exhaustive  engineering  analysis  of  the  total 
problem.  The  conceptualized  system  designs  presented  must  be  con¬ 
sidered  as  first-cut  suggestions  of  possible  and  logical  approaches  to 
solving  the  multitude  of  DOD/RDT&E  STINFO  problems. 
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2. 2  Need  for  System  Design  Guidelines 


There  is  a  fundamental  need  for  the  establishment  of  formal 
system  design  guideline#  in  advance,  especially  in  the  context  of  a  pro¬ 
posed  system  design  involving  the  immensely  complex  DOD/RDT&E 
STINFC  problems.  Currently  these  official  guidelines  do  not  exist  in  ex¬ 
plicit  terms.  Therefore,  in  order  to  establish  possible  system  concepts 
and  to  determine  the  role  that  DDC  might  play  in  the  evolution  of  a  total 
information  management  system  within  DOD  during  the  next  five  years, 
it  becomes  necessary  to  make  an  attempt  at  establishing  such  guidelines. 

Designing  a  solution  to  the  DOD/RDT&E  STINGO  problems 
must  involve  a  systematic  analysis  and  organization  of  imaginative  ideas, 
control  methods,  operating  procedures,  inter- and  intra-system  interac¬ 
tions,  information  sources,  information  recipients,  physical  items,  per¬ 
sonnel,  hardware,  software  and  other  elements  designed  and  interrelated 
in  such  a  way  as  to  perform  the  desired  functions.  There  will  be  no  at¬ 
tempt  in  this  report  to  produce  comprehensive  and  formalized  system  cri¬ 
teria  and  design  requirements  based  on  established  engineering  princi¬ 
ples  of  synthesis  and  analysis.  However,  it  is  appropriate  to  list  some 
basic  precepts  which  any  DOD/RDT&E  STINFO  system  design  must  take 
into  consideration  if  it  is  to  be  successful. 

System  design  guidelines  are  presented  below  as  overall  cri¬ 
teria  statements  governing  basic  requirements  which  any  system  nr  ust 
satisfy  if  it  is  to  work  at  all  within  the  RDT&E  environment.  Some  of 
these  statements  appear  so  basic  as  to  be  naive;  however,  they  are  actu¬ 
ally  the  cornerstones  upon  which  the  implemented  system  v*ill  succeed 
or  fail.  Each  of  the  following  seven  criteria  constitutes  an  essential 
building  block  of  the  framework  within  which  any  effective  DOD/RDT&E 
STINFO  system  must  operate: 

2. 2. 1  Evolution 

It  is  doubtful  that  any  one  person  (or  group)  has  an 
absolutely  clear  picture  of  the  current  and  future  information  needs  of 
the  scientists  and  engineers  within  DOD.  The  perfect  system  cannot, 
and  need  not,  be  designed  at  the  onset.  The  continued  operation,  suc¬ 
cessive  feedback  and  evolutionary  improvement  of  the  system  is  the  ob¬ 
vious  course  to  follow.  Furthermore,  experimental  and  exploratory 
systems  designed  to  solve  immediate,  but  smaller  scale,  problems 
should  be  built;  it  is  from  these  prototype  systems  that  effective  large 
scale  systems  will  evolve  to  solve  the  DOD  level,  and  even  the  national 


level,  problems. 


There  is  acute  awareness  that  an  improved  informa  - 
tion  system  will  require  more  than  further  extensions  and  improvements 
of  traditional  library  tools  and  techniques.  However,  the  establishment 
of  system  concepts  and  the  eventual  implementation  of  a  total  system 
must  be  accomplished  in  an  evolutionary  manner,  having  minimum  in¬ 
terference  with  current  activities.  The  development  must  initially  make 
the  most  practical  use  of  existing  facilities  and  resources.  The  ent’re 
library  profession,  documentalists,  systems  engineers  and  potential 
users  must  all  work  in  harmony  for  a  considerable  period  of  time  in  evol¬ 
ving  a  new  total  system  to  solve  the  DOD/RDT&E  STINFO  problems. 

There  is  an  additional  aspect  to  the  concept  of  system 
evolution.  In  order  for  the  ultimate  system  to  achieve  maximum  value  to 
the  community  using  it,  it  must  be  "self-adaptive",  where  the  system  con¬ 
tinuously  adjusts  itself  to  the  environment.  In  the  context  of  an  informa¬ 
tion  system,  it  means  the  system  will  actively  and  continuously  incorpo¬ 
rate  additional  data  (to  clarify  and/or  amplify  existing  information)  and 
require  the  addition  of  new  categories  of  data  (responsive  to  the  frequen¬ 
cy  of  user  requirements  for  information).  This  concept,  although  some¬ 
what  abstract  and  "far  off",  is  an  essential  element  to  a  fully  imple¬ 
mented  successful  system.  It  may  not  be  a  mistake  to  consider  such 
system  extensions  at  the  outset  and  make  appropriate  provisions  at  an 
early  design  stage. 

2.  2. 2  Conceptual  dichotomy 

The  overall  system  concept  must  look  at  the  RDT&E 
STINFO  problem  as  consisting  of  two  separate  elements  which  may  or 
may  not  be  mutually  exclusive.  These  elements  are  IS&R  ( information 
storage  and  retrieval)  and  DS&R  (document  storage  and  retrieval).  The 
first  category  involves  a  confluence  of  information  ^valuation  and  re¬ 
trieval  elements.  IS&R  would  deal  with  the  specific  contents  of  docu¬ 
ments  in  terms  of  their  breakdown  into  numerous  modes  of  identification. 
It  would  also  deal  with  the  physical  location(s)  of  the  document  itself. 

The  second  categorization  involves  the  actual  document  as  well  ds  other 
document-oriented  elements,  including  publication ,  document  acces  sion, 
storage  and  dissemination. 

Normally,  the  information-oriented  activities  con¬ 
cern  themselves  with  current  awareness,  analysis  and  evaluation,  re¬ 
trospective  searches  and  corollary  functions  such  as  abstracting  and 
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indexing.  The  IS&R  functions  are  particularly  identified  <vith  the  needs 
of  RDT&E  programs  for  information  currently  not  being  fulfilled.  The 
DS&R  functions  are  centered  on  the  library,  depository  and  publication 
functions. 


Whether  or  not  the  IS&R  and  DS&R  functions  are  per¬ 
formed  by  the  same  organization,  or  take  place  at  the  same  physical  lo¬ 
cation,  is  irrelevant  to  the  concept  of  breaking  up  the  overall  problem  in¬ 
to  two  major  areas — information  management  and  document  management . 
It  is  believed  that,  by  approaching  the  problem  in  this  way,  the  complexi¬ 
ty  of  the  problem  and  the  difficulty  in  determining  a  solution  are  signifi¬ 
cantly  reduced. 

2.  2.  3  Communication  of  information 

There  must  be  systematic,  deliberate  and  willing  com¬ 
munications  between  user  organizations  in  order  to  foster  a  dynamic  sys¬ 
tem.  This  statement  refers  to  communication  of  information  and  not  doc¬ 
uments.  The  existence  of  every  document  plus  knowledge  of  its  contents 
and  location  must  be  made  known  to  the  system.  However,  distribution 
of  every  document  need  not  be  made  to  the  depository  if  the  originator 
wishes  to  maintain  firm  control  over  its  dissemination  and  exercise  fi¬ 
nal  decision  rights  as  to  who  may  receive  it. 

2.  2. 4  Specificity/selectivity 

Any  system  that  provides  a  "truckload"  of  response 
to  every  query  is  doomed  to  failure.  Furthermore,  most  scientific  and 
technical  personnel  cannot  even  keep  up  with  literature  in  their  field; 
documentalists  are  also  having  significant  problems  in  managing  the 
growing  volume  of  information.  A  major  step  in  the  solution  of  these 
problems  is  the  requirement  that  users  be  more  selective  in  their  infor¬ 
mation  intake.  The  basic  requirement  is  to  channel  timely  and  pertinent 
information  to  interested  personnel  as  efficiently  as  possible. 

It  appears  that  of  equal  importance  to  the  technical 
content  (i.  e. ,  does  the  material  provided  satisfy  the  request)  is  the 
question  of  volume.  No  matter  how  well  the  request  for  specific  litera¬ 
ture  has  been  fulfilled,  very  few  engineers  or  scientists  will  be  willing 
(or  will  have  the  time)  to  pore  through  a  mountain  of  material.  The  re¬ 
cipient  must  be  made  aware  of  the  volume  he  will  receive  on  the  basis 
of  his  query  and,  if  excessive,  he  must  be  more  specific  and  resubmit 
his  query.  In  short,  there  must  be  a  built-in  requirement  for  a  degree 


D-8 


□□□□□□ 

□□uDDlj 

□□□□□□ 

□□□□□□ 

□□□□□□ 

□□□0DH883 

□□□□□□ 


of  specificity  to  provide  not  only  the  quality  desired  but  also  a  realistic 
quantity. 


In  addition  to  more  specificity  with  respect  to  respon¬ 
siveness  of  requested  information,  there  is  also  a  question  of  automatic 
selective  dissemination  of  information.  There  is  an  acute  requirement, 
currently,  for  a  much  higher  degree  of  selectivity  in  this  area  of  service 
to  the  user.  In  short,  the  breadth  of  the  selectivity  is  often  so  wide  as 
to  cover  far  more  information  than  is  desired  or  needed. 

There  are  other  ways  to  cut  down  the  volume  of  infor¬ 
mation  transmitted  to  the  user  besides  an  attempt  to  reduce  the  number 
of  documents.  For  example,  the  document  can  be  "cut  up”  in  such  a  way 
as  to  provide  the  user  with  only  that  portion  he  needs.  This  approach, 
called  segmentation,  will  be  discussed  in  detail  below.  Another  method 
of  decreasing  the  number  of  documents  requested  is  to  convey  to  the  user 
a  better  understanding  of  the  contents  of  the  documents  before  the  order¬ 
ing  takes  place.  Various  methods  of  accomplishing  this  difficult  task 
are  explained  below. 

2.  2.  5  Information  management 

It  is  very  important  to  realize  that  the  solution  to  the 
technical  information  problem  principally  involves  the  implementation  of 
an  effective  information  management  system.  This  terminology  does  in¬ 
clude  both  the  information  and  document  storage  and  retrieval  elements 
stated  in  paragraph  2.  2.  2  above.  However,  the  emphasis  is  on  the  man¬ 
agement  of  information  -  not  documents  as  it  is  in  the  standard  library 
approach.  The  effective  management  of  RDT&E  information  is  a  key  fac¬ 
tor  in  design  of  the  problem  solution.  The  conventional  library  approach 
has  not  and  cannot  solve  the  DOD /RDT&E  STINFO  problems. 

Major  elements  of  the  information  management  ap¬ 
proach  concern  the  two  questions  of  information  interchange  and  physical 
media  of  transmission.  Although  the  system  will  primarily  serve  the 
RDT&E  area,  the  D&I  required  for  RDT&E  engineering  effort  it  not  con¬ 
fined  to  D&I  generated  specifically  within  the  RDT&E  area.  As  pointed 
out  in  a  previous  section,  there  is  considerable  information  interaction 
between  RDT&E  and  I&L. 

The  POD  User  Needs  Study  has  concluded  that  "the 
most  frequently  used  category  of  information  can  be  termed  'engineer¬ 
ing  data, '  particularly  the  class  entitled  performance  characteristics 
and  specifications  (42  percent).  ”  Subsequent  investigations  have  indi- 
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cated  that  in  some  organizations  as  much  as  75  percent  of  the  data  used 
is  engineering -typo  data.  The  underlying  point  here  is  that  the  system, 
in  order  to  be  truly  useful,  must  cover  more  than  jus^  technical  reports 
and  journal  articles.  Engineering-type  data  is  most  often  contained  in 
specifications,  drawings,  test  reports,  parts  lists,  component  reliabil¬ 
ity  surveys,  etc.  A  system  encompassing  only  technical  reports  would 
solve  only  a  small  part  of  the  overall  RDT&E  STINFO  problems. 

2.  2.  6  Identification  modes 

The  proposed  system  must  be  user-oriented.  Re¬ 
quirements  for  information  by  the  participants  must  be  used  as  major 
guidelines  in  development  of  this  information  system.  Although  DAI  of 
an  engineering  nature  can  usually  be  classified  under  a  specific  engineer¬ 
ing  discipline,  utility  of  the  system  often  concerns  itself,  simultaneous¬ 
ly,  with  more  than  one  specific  discipline.  Therefore,  the  modes  in 
which  D&I  of  an  engineering  nature  is  classified  becomes  a  critical  item 
of  concern.  The  important  concept  here  is  that  categorizing  the  contents 
of  a  report  by  a  single  mode  of  identification  will  not  be  sufficient.  It 
is  generally  agreed  that  categorization  of  data  by  discipline  is  a  major 
mode  of  identification;  the  ability  to  search  many  such  categories  for 
the  same  inquiry  is  also  necessary.  To  realize  a  high  level  of  pertinen¬ 
cy  with  respect  to  information  retrieved  directly  responsive  to  the  in¬ 
quiry,  it  will  be  necessary  to  classify  D&I  into  a  number  of  other  use¬ 
ful  categories. 


The  preliminary  analysis  revealed  seven  modes  of 
identification  and  classification  which,  in  a  real  system,  would  probably 
be  considered  as  seven  interacting  data  banks.  These  classification 
mode  data  banks,  which  will  be  discussed  in  greater  detail  below,  are: 

(a)  Discipline  orientation 

(b)  Physical  item  identification  and 
classification 

(c)  Problem  terminology-interdisciplinary 

(d)  Project  terminology-  current  and 

completed  ' 

(e)  Professional  registry 

(f)  Information  analysis  centers 

(g)  Locator  scheme 
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2. 2. 7  Specific  system  requirements 

In  addition  to  the  general  guidelines  above,  there  is 
a  need  for  more  specific  system  requirements.  Although  this  report 
will  not  delve  into  a  complete  exposition  of  these  detailed  requirements, 
the  following  items  represent,  as  a  minimum,  the  chief  requirements 
that  must  be  considered  and  carefully  examined  in  tne  detailed  design 
phase  of  the  DOD/RDT&E  STINFO  system: 

(a)  Accuracy:  Valid  information 

(b)  Currency:  Up-to-date  information 

(c)  Appropriateness:  Proper  level  or 
degree  of  technicality  or  generality 

(d)  Timeliness:  Delivered  when  needed 

(e)  Pertinency:  Responsive  to  the  request; 
relevant  to  the  subject 

(f)  Format :  Information  provided  in  the 
form  most  useable 

(g)  Accessibility:  Information  input  and 
information  output  from  the  system 
should  be  easy  and  economical 

(h)  Understandability:  Clear  in  terms  of 
concept  and  language  employed 

(i)  Condensed: Succinct  with  respect  to 
information  supplied 

(j)  Reliability:  Portraying  a  reputation 
of  dependability 

(k)  Completeness:  Proper  degree  or 
breadth  of  coverage 

The  above  listing  of  system  design  criteria  repre¬ 
sents  a  first-cut  identification  of  the  most  significant  elemental  require¬ 
ments  involved  in  the  design,  development  and  implementation  of  a  DOD/ 
RDT&E  STINFO  service  system.  A  complete  list  of  such  requirements 
would  include  some  of  a  broader  nature  as  well  as  many  of  a  more  de¬ 
tailed  nature.  The  important  factor  to  be  stressed  here  is  that  before 
a  firm  design  can  be  formulated,  a  formal  investigation  and  determina¬ 
tion  of  system  design  guidelines  and  specific  requirements  must  be  de¬ 
veloped. 
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2. 3  Overall  POD  Mission  Orientation 


DOD  and  all  of  its  sub-organizations,  military  and  civilian, 
are  mission-oriented.  Every  organization  within  the  DOD  has  been  as¬ 
signed  a  mission,  not  only  through  official  charter  and  other  regulations 
but  also  as  part  of  DOD's  planning  and  budgeting  system,  the  Five-Year 
Force  Structure  and  Financial  Plan.  Manpower  and  funds  are  allocated 
on  the  basis  of  the  resources  required  by  each  organization  to  accomplish 
its  assigned  missions. 

With  this  background  in  mind,  it  is  logical!}  concluded  that 
the  technical  information  holdings  at  specific  locations  are  also  oriented 
toward  the  missions  of  the  respective  parent  organizations.  For  example, 
a  technical  library  servicing  a  scientific  organization  concerned  with  the 
physical  and  chemical  properties  of  ocean  water  would  have  little  need 
for  a  sizable  collection  of  documents  concerning  spacecraft  trajectories. 
Indeed,  all  of  the  technical  libraries  in  DOD  collectively  may  not  include 
ft  the  information  available  on  the  subjects  of  oceanography  and  space 
technology  since  some  of  it  is  clearly  beyond  the  assigned  missions  of 
DOD. 


This  concept  may  seem  trivial  but  actually  is  of  utmost  im¬ 
portance  for  it  establishes  the  overall  framework  within  which  DOD  sys¬ 
tem  concepts  must  be  considered.  To  be  specific;,  whatever  system 
concepts  are  designed  they  will  all  be  within  the  c  ontext  of  a  mission- 
oriented  structure.  Although  DOD‘s  missions  and  objectives  are  broad 
and  encompassing,  the  disciplines  represented  within  DOD  ;ould  rarely, 
if  ever,  contain  a  complete  storehouse  of  all  technical  information  avail¬ 
able  within  a  scientific  and/or  technical  discipline.  It  is  clear,  there¬ 
fore,  that  the  situation  existing  in  DOD  is  different  from  that  existing 
at  installations  such  as  the  National  Library  of  Medicine,  the  American 
Society  of  Metals,  NASA,  and  AEC.  These  organizations  also  have  as¬ 
signed  missions;  however,  their  missions  essentially  require  the  col¬ 
lection  of  all_  scientific  and  technical  information  relating  to  their  tech¬ 
nical  disciplines. 

It  may  be  stated  that  any  overall  RDT&E  STINFO  service 
system  within  DOD,  whatever  form  it  may  take,  must  be  responsive  to 
the  mission  statements  of  the  organizations  it  serves  in  order  to  be  use¬ 
ful,  in  order  to  be  used,  and  in  order  to  carry  out  successfully  its  own 
mission  of  providing  the  maximum  contribution  to  the  advancement  of 
science  and  technology  within  the  RDT&E  element  of  DOD. 
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2.4  Scope  of  the  DOP/RDT&E  STINFO  Complex 

Before  specific  approaches  to  service  system  concepts  are 
delineated,  it  is  appropriate  to  describe  briefly  the  scope  and  extent 
within  which  the  overall  DOD/RDT&E  STINFO  service  system  must  op¬ 
erate,  it  is  important  in  any  system  analysis  to  comprehend  and  define 
the  bounds  of  the  system  universe;  the  designer  must  know  whether  the 
limits  of  the  system  encompass  a  stadium,  a  sandbox  or  a  saucer. 

On  a  national  basis,  the  library  community  includes  approxi¬ 
mately  8000  public  libraries,  2000  college  or  university  libraries  and 
73  major  research  libraries.  The  current  registration  for  DDC  ser¬ 
vices  includes  approximately  3000  military  organizations,  470  other 
federal  agencies  and  2000  industrial  and  educational  concerns.  If  autho¬ 
rized,  most  of  these  organizations  have  access  to  most  of  the  800,000 
documents  currently  in  the  DDC  collection. 

To  help  give  a  complete  overview  of  the  STINFO  facilities 
within  DOD,  Table  D-l,  "Summary  of  Major  DOD  Scientific  and  Tech¬ 
nical  Information  Facilities  by  Geographic  Areas,  "  has  been  prepared. 
This  table  gives  the  major  facilities  at  the  Departmental,  Army,  Navy 
and  Air  i  orce  levels.  These  major  facilities  amount  to  31,  41,  47  and 
21  installations,  respectively,  resulting  in  140  major  STINFO  facilities 
nationwide.  Sixty-eight  percent  of  these  facilities  are  located  in  the 
northeast  quadrant  of  the  United  States. 

In  describing  the  J 40  major  DOD  information  facilities  by 
geographical  area,  as  discussed  above,  the  word  "major"  should  be 
strongly  emphasized.  The  actual  number  of  DOD  facilities  which  are 
holders  of  scientific  and  technical  information  is  much  larger  than  140. 
For  example,  the  Army's  Engineering  Data  Information  System  (EDIS) 
effort  has  to  date  identified  257  organizational  elements  as  holders  of 
STINFO  within  the  Army.  Of  the  identified  holdings,  71  percent  are 
maintained  in  the  eastern  half  of  the  United  States,  and  of  these  27  per¬ 
cent  are  maintained  in  the  Washington,  D.  C.  ,  area.  In  addition,  36  of 
the  holdings  are  located  at  White  Sands  Proving  Grounds,  New  Mexico. 
For  these  reasons,  the  257  holders  of  STINFO  within  the  Army  can  be 
considered  as  40  to  45  major,  but  separate,  facilities. 

Of  the  31  major  installations  at  the  Department  level,  28  are 
information  analysis  centers  (IAC).  These  28  centers  are  located  in  12 
cities  within  7  geographical  areas  as  shown  in  Table  D-2,  "DOD  Infor¬ 
mation  Analysis  Centers.  "  These  are  the  highly  specialized  informa  - 
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Table  D-l 


SUMMARY  OF  MAJOR  DOD  SCIENTIFIC  AND 
TECHNICAL  INFORMATION  FACILITIES  BY  GEOGRAPHIC  AREAS 


GENERAL  AREA 

DOD 

ARMY 

NAVY 

AIR 

FORCE 

TOTAL 

1. 

Washington,  D.  C. 
Maryland 

Virginia 

11 

11 

16 

2 

40 

2. 

New  York 

New  Jersey 
Pennsylvania 

3 

6 

10 

2 

21 

3. 

Illinois /Indiana 
(Chicago) 

3 

1 

1 

0 

5 

4. 

Michigan 

(Detroit) 

4 

3 

0 

0 

7 

5. 

New  England 
(Boston) 

3 

4 

3 

1 

11 

6. 

Ohio 

(Columbus) 

5 

1 

0 

5 

11 

7. 

California 
(Los  Angeles) 

2 

0 

10 

2 

14 

8. 

Arizona /Utah 

New  Mexico 

0 

4 

0 

3 

7 

9. 

Texas 

0 

4 

1 

2 

7 

10. 

Alabama 

0 

3 

0 

0 

3 

11. 

Florida 

0 

0 

3 

i 

2 

5 

12. 

Miscellaneous 

0 

4 

3 

2 

9 

TOTAL 

31 

41 

17 

21 

140 
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DOD  INFORMATION  ANALYSIS  CENTERS 

28  Centers  in  12  Cities  within  7  Geographical  Areas 

IXXTATION 

SPECIALIZATION 

ORGANIZATION 

Washington,  D.  C. 

Chemical  Propellants 
Counterinsurgency 

Coastal  Engineering 
Deterioration  Prevention 
Engineering  Design 
Entomology  (Defense) 
Oceanographic 

Shock  and  Vibration 

A  PL- Johns  Hopkins 

American  University 

Army 

NAS 

AMC 

Walter  Reed  AMC 

Natior  '  •.  enter 

NRL 

Ohio 

Ceramics  &  Graphite 
Defender  Information 
Metals  (Defense) 

Radiation  Effects 

Remote  Area  Conflict 

Wright  Patterson  AFB 

Battelle  -  Columbus 

Battelle  -  Columbus 

Battelle  -  Columbus 

Battelle  -  Columbus 

Michigan 

Ballistic  Missile  Radiatioi 
Infrared 

Mechanical  Properties 
Seismic 

i  U.  of  Michigan  -  Ann  Arbor 

U.  of  Michigan  -  Ann  Arbor 
Belfour  -  Suttons  Bay 

U„  of  Michigan  -Ann  Arbor 

Massachusetts 

Fungus  Cultures 

Human  Engineering 
Nondestructive  Testing 

Natick  Lab  -  Natick 

Tufts  -  Medford 

Watertown  Arsenal 

Illinois  /Indiana 

Binary  Alloys 

Hibernation 

Thermophysical 

nT  -Chicago 

ONR  -  Chicago 

Purdue  -  Lafayette 

California 

Atomic  Support 

Electrical  &  Electronic 

GE  -  Santa  Barbara 

Hughes  -  Culver  City 

New  York/ 

New  Jersey 

Plastics 

Electron  Devices 
Electronics  (SETA) 

Picatinny  -  Dover 

NYU  -  NYC 

NYU  -  NYC 
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tion  service  centers  involving  subject  area  experts  and  physical  docu¬ 
ments  specific  to  the  subject  area.  The  existence  and  utilization  of  the 
IAC's  play  a  definite  part  in  future  system  designs. 

As  indicated  above,  a  major  portion  of  the  information  need¬ 
ed  and  used  by  DOD  scientists  and  engineers  falls  into  the  category  of 
engineering  data.  The  accession,  indexing,  storage  and  retries  1  of 
such  information  comprise  a  most  important  part  in  any  DOD/RDT&E 
STINFO  service  system  concept.  It  is  clearly  beyond  the  scope  of  this 
report  to  study  the  intricacies  involved  in  processing  engineering -type 
information.  However,  to  portray  the  scope  of  engineering  information 
activities  currently  engaged  in  by  the  federal  government.  Table  D-3, 
"Federal  Information  Activities  Concerned  with  Parts,  Applications, 
Reliability  and  Materials  Engineering",  has  been  prepared. 

There  are  several  aspects  of  this  table  that  should  be  em  - 
phasized.  To  begin  with,  much  of  the  effort  involved  is  applicable  Gov¬ 
ernment-wide,  such  as  Federal  Stock  Numbers,  identification  guides, 
and  various  Federal  service  and  supply  centers.  For  this  reason,  any 
system  that  addresses  itself  to  controlJir**  and  organizing  engineering- 
type  data  would,  for  the  sake  of  efficiency,  have  to  consider  the  inter¬ 
departmental  problems  throughout  the  Government.  Therefore,  depart¬ 
ments  other  than  DOD  are  shown  in  the  table. 


Secondly,  the  28  IAC  s  are  included  within  the  elements  of 
the  table.  This,  of  course,  implies  that  these  centers  not  only  are  con¬ 
cerned  with  information  contained  in  project  reports  but  are  also  in¬ 
volved  with  other  data  such  as  drawings,  parts  lists,  specifications, 
standards,  test  reports  and  reliability  studies.  The  reasons  for  this 
concern  by  the  IAC  s  are  logically  obvious. 


ited  Network  Approach 


Information  is  the  most  important  input  to  the  decision¬ 
maker.  Characteristically,  the  situations  in  which  decisions  must  be 
made  are  becoming  more  complex,  and  the  need  for  information  is 
correspondingly  increasing.  Science  and  technology  and  the  Govern¬ 
ment  are  encompassing  more  and  more  interrelationships,  and  the 
need  has  become  ever  greater  to  provide  the  decision-maker  with  more 
information.  The  DOD/RDT&E  information  problem  has  been  defined 
as  a  "multiplicity  of  interacting  complexities.  "  A  careful  analysis  of 
these  factors  invariably  leads  to  the  conclusion  that  in  order  to  solve 
the  myriad  of  technical  problems,  an  integrated  network  approach  ap- 
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FEDERAL  INFORMATION  ACTIVITIES 
CONCERNED  WITH  PARTS,  APPLICATIONS, 
RELIABILITY  AND  MATERIALS  ENGINEERING 


FEDERAL  GOVERNMENT 

DOD  -  Department  of  Defense 

DEFENSE  SUPPLY  AGENCY 

DDC-Defense  Documentation  Center  (TAB) 
MILSTICCS-Military  Std.  Items  Char.  Coding  Structure 
EDRS-Engineering  Data  Retrieval  System 
LIIDS-Loci sties  Item  Identification  Data  Sheets 
Item  Entrv  Control  Program-Updating  (DSA  <-  3  SVCS) 
Federal  Catalog  Improvement  Program  (Fed.  Stock  Nos.) 
FIIG  &  LIIG-Federal  Logistics  Item  Identif.  Guides 
DLSC-Def .  Logistics  Service  Center  (Battle  Creek) 
DESC-Dex.  Electronics  Supply  Center  (Dayton) 

ARMY 

ADRES-Army  Data  Retrieval  Engineering  System 
EDS-Engineering  Data  Systems 
PLASTEC-Plastics  Technical  Evaluation  Center 
USAEMA-U.S.  Army  Electronics  Material  Agency 
DARE -Documentation  Access  Retrieval  of  Eng.  Data 
IDEP-Interservice  Data  Exchange  Program 
STINFO-Scientific  &  Technical  Information 

EDIS-Engineering  Data  &  Information  System 
IDEEA-Info.  Data  Exchange  Experimental  Activ. 
TIAC-Technical  Information  Analysis  Centers 
CIDS-Cnemical  Information  &  Data  System 
ATLIS-Army  Technical  Library  Improvement  Studies 
TEL /TIPS -Tech.  Effort  Locator/Tech.  Int.  Profile 
Data  Files-Res.  Resumes  (1498)  &  Doc.  Data  (1473) 
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Table  0-3  (cont'd) 


I  D  C 

FEDERAL  INFORMATION  /activities 
CONCERNED  WITH  PARTS,  APPLICATIONS, 

RELIABILITY  AND  MATERIALS  ENGINEERING 

NAVY 

NSD-Naval  Supply  Deport 

NA" SF-Naval  Air  Technical  Service  Facility 
J^lP-Interservice  Data  Exchange  Program 
FARADA-Failure  Rate  Data 

LPIA-Liquid  Propellant  Information  Agency 
SPIA-Solid  Propellant  Information  Agency 
STINPO-Scientific  R  Technical  Information 
NARDIS-Naval  RSD  Information  Svstem 
IAC-Information  Analysis  Centers 

AIR  FORCE 

MEDAL -Mi c ro -mi n .  Engr.  Dana  for  Automated  Logistics 
IDEP-Interservice  Data  Exchange  Program 
RADC/ RC-Rome  Air  Dev.  Center-Reliability  Control 
AFELIS-AF  Engr.  and  Logistics  Information  System 
EDMS -Engineering  Data  Micro-Repro.  System 
TIC-Transducer  Information  Center  (Battelle) 
STINFO-Scientific  &  Technical  Information 
AFML-AF  Materials  Lab 
IAC-Information  Analysis  Centers 

NASA-National  Aeronautics  &  Space  Administration 

OSTI-Office  of  Scientific  &  Tech.  Inf.  (STAR) 

PRINCE-Parts  Reliability  information  Center 

PASS-Parts  Analysis  Summary  Sheets 

Other  Parts  Data  Centers:  New,  Semicond.  &  Use  Data 
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Table  D-3  (cont'd) 

FEDERAL  INFORMATION  ACTIVITIES 
CONCERNED  V7ITM  PARTS.  APPLICATIONS , 

RELIABILITY  AND  MATERIALS  ENGINEERING 

AEC-DTIS-Division  of  Technical  Information  Extension 
DASA-TRBES-Transient  Rad.  Eff.  (on  Elect.  Syst.) 
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pears  to  be  the  most  feasible  concept  and  the  most  powerful  tool  avail¬ 
able  to  cope  with  such  a  problem. 

The  concept  of  a  totally  centralized,  massive  information 
installation  which  receives,  holds  and  distributes  all  RDT&E  information 
generated  and  required  by  system  participants  (at  one  time  considered 
the  most  logical  solution)  is  probably  technically  undesirable  and  an  un¬ 
workable  approach  from  the  standpoints  of  economy,  effective  organiza¬ 
tion  and  overall  feasibility. 

In  most  systems  design  efforts,  the  overall  approach  selec¬ 
ted  has  a  very  significant  effect  on  the  technical  integrity  and  success  of 
the  designed  system.  Selection  of  the  integrated  network  approach,  as 
opposed  to  the  massive  central  store,  is  a  major  decision  with  far- 
reaching  effects.  It  must  be  pointed  out,  however,  that  the  integrated 
network  approach  addresses  itself  to  maximum  effectiveness  of  the  com¬ 
munication  links  and  does  not  concern  itself  with  problems  of  a  political, 
organizational,  geographic  or  discipline  nature.  Some  of  these  problems 
will  be  discussed  separately  below. 

2. 6  Information  Transfer  Centers 


Every  communication  network  is  composed  of  nodes  (  or  ter¬ 
minals)  as  well  as  lines  of  communication  between  the  nodes.  This  dis¬ 
cussion  involves  the  characteristics  of  these  nodes.  Questions  must  be 
resolved  such  as:  What  is  the  function  of  the  nodes,  where  are  they  lo¬ 
cated,  what  do  they  contain  in  the  way  of  information,  who  do  they  com* 
muninate  with,  how  are  they  organized,  how  do  they  operate  and  when 
must  they  be  established?  All  of  these  questions  will  not  be  answered 
herein;  however,  the  significant  elements  will  be  discussed. 

A  node  will  be  defined  as  an  Information  Transfer  Center 
(ITC).  The  concept  of  an  ITC  is  closer  to  the  envisioned  functions  than 
are  other  common  terms  which  carry  different  connotations  such  as 
"switching  center"  or  "referral  center".  Depending  on  the  system  ap¬ 
proach  employed,  the  ITC  performs  a  number  of  important  functions. 
Descriptions  of  the  individual  system  concepts  will  delineate  the  various 
responsibilities  of  the  ITC's.  However,  some  of  the  more  important 
functions  which  might  be  performed  at  these  ITC's  are  as  follows: 

(a)  The  local  ITC  is  the  area  communication 
link  with,  and  means  of  access  into,  the 
total  system.  The  ITC,  therefore,  is  the 
direct  communicator  with  the  system  user 
(information  requester). 


(b)  Each  ITC  specializes  in  a  specific  dis¬ 
cipline  and  has  in  its  employ  experts  in 
the  subject  area  of  that  discipline. 

(c)  Each  ITC  has  available  a  complete  lo¬ 
cation  index  of  all  holdings  in  the  system. 
Although  it  is  logical  that  the  knowledge 
of  document  location  does  not  imply 
knowledge  of  document  content,  the  suc¬ 
cessful  operation  of  the  network  will  de¬ 
pend  heavily  on  ready  access  to  the  full 
capacity  of  the  system  by  each  ITC. 

The  internal  capability  to  locate  the  in¬ 
formation  requested  among  the  total 
complex  of  ITCs  within  the  network  is 
possible  through  this  detailed  index  of 
holdings  located  at  every  ITC. 

(d)  Each  ITC  can  be  physically  located  so 
as  to  optimize  its  organizational  cov¬ 
erage  as  well  as  its  accessibility  to 
the  organizations  and  individuals  it 
serves. 

(e)  Each  ITC  can  be  organized  by  areas 
in  such  a  way  as  to  maximize  its  geo¬ 
graphical  coverage.  This  would  also 
improve  access  into  the  system. 

(f)  Each  ITC  can  be  organized  by  disci¬ 
plinary  functions  so  as  to  make  it  pos¬ 
sible  for  geographical  areas  speciali¬ 
zing  in  a  specific  discipline  to  be 
served  by  an  ITC  specializing  in  that 
discipline. 

(g)  Each  ITC  could  be  a  storehouse  of  hard¬ 
copy,  or  have  sufficient  blow-back  capa¬ 
bility  from  microforms,  in  order  to  pro¬ 
vide  data  of  immediate  interest  to  the 
local  user. 

0 

The  operation  of  an  ITC  and  the  total  interconnecting  net¬ 
work  of  ITCs  may  be  considered  a  "system  of  systems".  Each  ITC 
functions  as  a  system  within  itself  having  specific  capabilities  and  ser¬ 
vice  requirements  which  it  performs  for  its  assigned  area.  It  is  an  op¬ 
erating  service  system  and,  at  the  same  time,  a  part  of  a  national  net¬ 
work  of  interconnected  service  systems.  It  is  not  envisioned  that  each 


ITC  is  in  direct  communication  with  every  other  ITC  as  such  an  approach 
would  result  in  an  inefficient  maze  of  cross -communication  lines.  In¬ 
stead,  a  Regional  Transfer  Center  (RTC)  which  would  perform  a  switch¬ 
ing  function  would  probably  be  employed.  The  RTC  would  be  the  collec¬ 
tion  point  for  all  of  the  ITCs  within  the  region  and  would  communicate 
with  other  RTCs  which  would  transfer  the  information  to  the  appropri¬ 
ate  ITCs.  The  RTC  may  serve  as  a  centralized  facility  for  the  prepara¬ 
tion  of  micrographic  masters  near  the  source  of  origin,  resulting  in  stan¬ 
dardized  high  level  reproduction.  In  lieu  of  having  hard-copy ,  or  pro¬ 
duction  blow-back  capabilities  from  microform,  located  at  each  ITC,  it 
may  be  more  efficient  to  centralize  such  services  at  RTCs.  The  RTC 
might  also  perform  an  additional  function  of  serving,  itself,  as  an  ITC. 

Through  utilization  of  ITCs  as  part  of  an  integrated  network 
approach,  the  effectiveness  of  the  communication  links  between  system 
elements  will  be  maximized  and  the  operational  system  will  have  the 
greatest  efficiency  as  well  as  the  highest  probability  of  successful  op¬ 
eration. 

2. 7  Conceptual  Network  Approaches 

Having  established  the  justification  for  a  decentralized  net¬ 
work  approach  employing  ITCs,  as  opposed  to  a  massive  central  store, 
and  having  delineated  some  of  the  more  significant  system  design  re¬ 
quirements  pertinent  to  the  DOD/RDT&E  STINFO  problem,  it  now  be¬ 
comes  possible  to  suggest  some  conceptualized  network  approaches  to¬ 
ward  solution  of  these  problems.  It  must,  again,  be  pointed  out  that  the 
approaches  suggested  below  do  not  represent  a  firm  conviction  that  these 
are  all  or  even  the  best  of  the  possible  approaches  significant  to  solving 
the  complex  DOD/RDT&E  STINFO  problem.  These  approaches  repre¬ 
sent,  as  a  first -cut,  those  which  appear  worthy  of  consideration  toward 
solution  of  the  problem. 

2.  7. 1  Concept  A:  Organizational  Approach 

The  rationale  for  considering  an  organizational  ap¬ 
proach  to  the  solution  of  the  DOD/RDT&E  STINFO  information  problem 
is  quite  obvious;  a  well-structured  organization  exists.  Furthermore, 
even  though  an  organizational  approach  may  obviously  be  deemed  not  the 
optimum  solution,  in  order  to  comply  with  the  evolutionary  system  im¬ 
plementation  discussed  previously,  starting  with  the  existing  organiza¬ 
tional  setup  affords  additional  inherent  advantages.  Official  lines  of 
communication  and  management  control  are  effectively  organized.  It  is. 


therefore,  logical  to  assume  that  the  existing  organizational  structure  is 
a  good  base  from  which  to  build  subsequent,  more  elaborate  and  more 
effective  system  concepts. 

A  further  justification  for  using  the  existing  organiza¬ 
tional  structure  for  a  starting  point  involves  the  established  STINFO  pro¬ 
gram  within  DOD.  The  STINFO  program  is  a  basic  and  integral  part  of 
the  RDT&E  function  of  DOD.  Each  operating  activity  that  performs  an 
RDT&E  function  has  an  established  "STINFO  office"  and  a  designated 
"STINFO  officer.  "  Furthermore,  each  RDT&E  activity  has  the  respon¬ 
sibility  for  promoting  the  transfer  of  scientific  and  technical  information 
that  results  from  its  own  efforts.  The  STINFO  program  has  been  well 
underway  for  over  three  years  and  forms  the  nucleus  of  an  existing  or¬ 
ganizational  approach  toward  initial  solution  (if  only  a  partial  solution) 
to  the  overall  DOD/RDT&E  STINFO  problems. 

An  overall  flow  chart  depicting  the  information  links 
involved  in  Concept  A  is  shown  as  Figure  D-l,  "Concept  A:  Organiza¬ 
tional  Approach.  "  Figure  D-l  is  read  from  the  bottom  up,  starting  with 
the  requester,  who  contacts  his  local  technical  library  with  a  query. 

This  query  may  take  several  forms;  however,  it  is  basically  a  request 
for  information —  in  particular,  bibliographic  information.  The  local 
technical  library  serves  as  an  ITC  and  performs  two  functions.  First, 
it  searches  the  local  collection  in  an  attempt  to  provide  immediate  re¬ 
sponse  to  the  inquiry.  The  requested  information  (and/or  hard-copy, 
microfiche,  etc. )  is  retrieved  and  dispatched  to  the  requester.  If  the 
local  collection  of  data  and  information  is  properly  stocked  and  adequate¬ 
ly  organized  to  satisfy  the  needs  of  the  local  community,  it  should  be 
able  to  respond  to  the  inquiry  in  an  immediate  and  satisfactory  manner 
in  a  large  number  of  cases.  Second,  if  the  request  cannot  be  satisfied 
locally,  the  local  technical  library  serving  as  the  ITC  then  relays  tne 
request  to  the  next  higher  echelon. 

The  appropriate  sub-command  receives  the  request 
and,  s  jrving  as  another  ITC,  then  performs  two  functions.  The  first 
function  is  to  transfer  or  channel  the  request  to  other  local  technical 
libraries  which  might  possibly  respond  to  such  an  inquiry.  This  last 
point  is  fundamental.  The  ITC  at  the  sub-command  level  would  not  ne¬ 
cessarily  communicate  with  all  local  technical  libraries  within  its  pur¬ 
view.  Instead,  it  would  have  at  its  disposal  a  location  function  which 
would  indicate  the  areas  of  interest  covered  by  its  subsidiary  ITCs. 
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The  second  function  of  the  ITC  at  the  sub -command 
level  is  to  transfer  a  request  to  the  next  higher  echelon.  The  major  com¬ 
mand  level  receives  the  inquiry  and  processes  it  in  the  same  manner  as 
described  for  the  sub-command ,  i.  e. ,  the  other  appropriate  sub-com¬ 
mands  are  interrogated  and  the  inquiry  is  transmitted  to  the  next  higher 
command,  namely,  the  departmental  level.  In  the  example,  the  Army 
would  then  interrogate  its  major  subsidiary  commands  where  the  area  of 
activity  matches  the  subject  matter  of  the  inquiry,  and  then  transmit  the 
request  to  the  ITC  serving  the  DOD.  This  DOD/ITC  could  conceivably 
be  a  function  performed  by  DDC.  The  DOD/ITC  performs  the  same  func¬ 
tions  as  the  other  ITC's  described  above.  In  addition  to  transferring  the 
request  to  the  other  major  DOD  organizations,  the  DOD/ITC  would  com¬ 
municate  with  ITC's  in  the  other  three  major  communities,  namely.  Fed¬ 
eral  (other  Government  agencies),  industrial  (non -Government)  organiza¬ 
tions,  and  the  university  complex. 

Conceptually,  it  is  important  to  visualize  the  ITC's 
as  operating  just  as  efficiently  whether  mechanized  or  non-mechanized. 

In  fact,  it  is  apparent  from  the  standpoint  of  cost  alone,  that  all  of  the 
ITC's  in  the  DOD  would  not  be  computer  functions.  At  the  departmental 
and  major  command  levels  the  ITC  function  might,  in  part,  conceivably 
be  a  computer  function.  However,  if  this  concept  is  advantageous  pri¬ 
marily  from  a  standpoint  of  a  place  to  start — a  base  -  -in  the  long-term 
evolutionary  development  of  a  more  elaborate  and  more  effective  sys¬ 
tem,  it  may  be  undesirable  to  mechanize  any  but  the  highest  elemental 
centers  where,  because  of  sheer  volume  of  the  data,  a  computer  appli¬ 
cation  would  be  justifiable.  Indeed,  the  non-mechanized  aspects  of  the 
organizational  approach  have  distinct  advantages. 

A  specific  example  is  shown  in  Figure  D-2,  "Con¬ 
cept  A:  Organizational  Approach  -  Army  Example".  The  figure  shows 
how  the  organizational  approach  provides  access  to  the  total  store  of 
RDT&E  STINFO  within  DOD  by  an  individual  requester  at  the  lowest  or¬ 
ganizational  element.  The  example  in  Figure  D-2  shows  a  requester 
submitting  a  bibliographic  inquiry  to  his  local  library  at  one  of  the  out¬ 
lying  information  facilities  at  White  Sands  Missile  Range.  It  is  impor¬ 
tant  at  this  early  stage  to  put  the  request  into  proper  terminology.  This, 
of  course,  is  done  by  the  combined  efforts  of  the  requester  and  the  li¬ 
brarian  through  use  of  a  thesaurus  of  descriptors.  The  thesaurus  at 
this  level  must  be  segmented  into  a  finer  element  of  specificity  than  im¬ 
plied  by  the  four-digit  COSATI  subject  category  breakdown  into  fields 
and  groups  within  fields.  It  must  go  at  least  one  step  further  into  a 
specialty  since  the  requester,  being  a  specialist,  will  invariably  make 
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his  request  in  terms  far  more  specific  than  those  appearing  in  the  field 
and  group  categorization. 

Another  problem  concerns  the  capability  of  the  li¬ 
brarian  to  adequately  index  the  requests  for  subsequent  retrieval.  It  can 
be  assumed  that  most  of  the  requests  could  be  handled  by  the  loual  li¬ 
brarian;  however,  if  problem  areas  arise  beyond  the  capability  of  the  li¬ 
brarian,  the  system  envisions  the  availability  of  a  thesaurus  expert  called 
the  "area  descriptor  advisor.  "  This  advisor  would  be  located  in  regional 
areas  and  available  through  the  telephone  (or  other  communication  modes) 
on  an  as -needed  basis. 

Before  the  request  is  transmitted  to  higher  organiza¬ 
tional  elements,  the  local  library  would  search  its  local  collection  (hard¬ 
copy  and  microfiche)  in  order  to  determine  if  the  request  could  be  satis¬ 
fied  locally.  If  the  local  library  is  adequately  stocked  with  data  perti¬ 
nent  to  the  demands  of  its  users,  the  immediate  search  of  the  local  col¬ 
lection  should  retrieve  much  of  the  information  required.  The  request 
in  the  example  cited  is  for  bibliographic  data  so,  despite  the  results  of 
local  retrieval,  the  request  must  be  transmitted  to  higher  echelons. 

The  request  is  submitted  or  transmitted  to  a  central 
ITC  located  at  White  Sands  Missile  Range.  The  local  communication 
problem  to  the  central  ITC  may  in  some  cases  be  no  problem  whatsoever 
and  in  other  cases  represent  an  involved  communications  problem.  It  is 
also  implied  here  that  either  the  local  library  or  the  library  at  the  cen¬ 
tral  ITC  is  in  direct  communication  with  all  of  the  other  libraries  at 
White  Sands,  so  that  internal  flow  of  documents  and  information  between 
organizational  elements  within  and  among  the  complex  is  handled  entire¬ 
ly  on  a  local  basis  in  whatever  fashion  is  most  suitable  to  the  circum¬ 
stances. 


The  information  inquiry  is  then  transmitted  to  the 
Test  and  Evaluation  Command  as  shown  in  the  example.  At  this  point 
the  information  inquiry  is  transmitted  to  other  elements  within  the  com¬ 
mand  where  it  has  been  determined  that  the  subject  matter  matches  the 
information  requested.  As  described  earlier  the  information  travels  up 
the  "tree"  as  a  request  and  down  the  "tree"  as  a  response.  The  down¬ 
ward  travel  is  more  conceptual  than  real  since  documents  could  be  dis¬ 
patched  directly  to  the  requester's  local  library.  Because  response  to 
the  request  travels  along  organizational  lines,  it  has  a  built-in  capabili¬ 
ty  for  assuring  authorized  dissemination  of  information. 
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The  current  lines  of  communication  and  management 
control,  along  with  the  responsibility  and  authority  to  accomplish  certain 
missions,  provide  an  ideal  vehicle  through  which  the  overall  objective  of 
the  information  system  may  be  attained.  One  of  the  problems  involved 
in  successfully  attaining  the  goals  of  an  overall  DOD  and  RDT&E  STINFO 
service  system  is  how  to  get  people  to  comply  with  the  regulations  set  up 
to  foster  such  attainment.  DOD,  being  the  large,  decentralized  organiza¬ 
tion  that  it  is,  characteristically  responds  quite  slowly  to  all  but  the  high¬ 
est  priority  requirements.  This  being  the  case,  it  would  be  exceedingly 
difficult  to  get  “the  machinery  rolling"  in  whatever  system  is  conceptua¬ 
lized  and  implemented.  The  built-in  management  and  authority  control 
is  an  ideal  vehicle  for  bringing  about  a  unified,  cooperative,  deliberate 
and  effective  communication  system.  Such  an  approach  may  have  a  far 
better  chance  of  success  than  a  system  concept  requiring  broad  changes 
in  organization,  far-reaching  legislative  actions,  or  equivalent  develop¬ 
ment  requirements  beyond  the  state-of-the-art. 

2.  7.  2  Concept  B:  Geographical  Approach 

The  rationale  for  considering  a  geographical  approach 
to  the  solution  of  the  DOD /RDT&E  STINFO  information  problem  is  evi¬ 
dent;  a  structured  and  organized  dispersion  of  RDT&E  personnel  and  ma¬ 
teriel  currently  exists.  Some  of  the  arguments  in  favor  of  the  organiza¬ 
tional  approach  (Concept  A  described  above)  are  also  applicable  to  the 
geographical  approach  to  solution  of  the  information  problem.  Namely, 
it  is  easier  to  build  upon  an  existing  structured  and  organized  framework 
than  to  implement  an  entirely  new  system  framework. 

The  outstanding  feature  of  a  purely  geographical  ap¬ 
proach  can  be  expressed  in  one  word:  convenience.  The  entire  concept 
is  based  upon  the  single  goal  of  making  access  to  and  output  from  the 
system  as  convenient  as  possible  to  the  user.  Placing  special  emphasis 
on  this  aspect  of  the  problem  solution  is  very  important  from  the  stand¬ 
point  of  system  utilization;  the  easier  it  is  to  use  the  system,  the  more 
it  will  be  used.  Stated  in  another  way,  the  more  personalized  the  ser¬ 
vice  is, the  greater  is  the  probability  that  the  user  will  be  adequately 
served  by  and  content  with  the  information  system. 

There  are,  however,  some  underlying  difficulties  with 
a  purely  geographical  approach  to  solution  of  this  very  complex  problem. 
One  argument  is  that  the  geographical  approach  would  be  strongly  influ¬ 
enced  by  the  organizational  setup;  in  fact,  the  two  may  not  be  separable 
as  such  because  in  many  instances  the  geographical  structure  has  been 
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designed  to  align  itself  with  a  pre-established  organizational  structure 
(or  vice  versa).  If  this  is  the  case,  the  logical  conclusion  is  that  there 
could  be  no  such  thing  as  a  purely  geographical  system.  In  addition,  es¬ 
tablishment  of  a  system  purely  on  the  basis  of  geographical  dispersion, 
with  no  regard  for  organizational  setup  and  with  no  consideration  for  of¬ 
ficial  lines  of  authority,  would  certainly  make  it  difficult  to  implement 
as  well  as  operate  such  a  system. 

The  most  serious  objection  to  a  system  conceived  and 
designed  on  the  basis  of  geographical  distribution  alone  is  the  problem  of 
duplication.  ITC's  established  on  a  geographical  basis  would  require  du¬ 
plicate  facilities  and  would  necessitate  replicate  queries  to  all  other  cen¬ 
ters  for  answers  to  questions.  It  should  be  noted  here  that  the  problems 
that  would  evolve  as  a  result  of  a  design  based  on  geography  alone  would, 
in  many  respects,  resemble  the  current  state  of  affairs  where  everyone 
is  talking  to  everyone  else  and  information  is  flowing  between  any  and 
all  elements  of  the  RDT&E  STINFO  community  within  and  without  DOD. 

The  geographical  location  of  the  users,  the  geographi¬ 
cal  location  of  the  information  they  require,  and  the  geographical  loca¬ 
tion  of  the  material  they  request  are  all  very  significant  elements  in  the 
design  concept.  However,  it  appears  that  a  system  designed  on  the  ba¬ 
sis  of  geography  alone  would  not  appreciably  solve  the  existing  dilemma. 

2.  7.  3  Concept  C  :  Discipline  Approach 

The  COSATI  Subject  Category  List,  dated  December 
1965,  provides,  for  the  entire  Government,  an  overall  basis  for  the  sub¬ 
ject  grouping  of  reports  for  announcement  and  distribution  purposes. 

The  document  categorizes  all  scientific  and  technical  information  into 
22  broad  subject  fields  and  further  subdivides  these  fields  into  188  groups. 
The  information  content  of  every  document,  covered  by  the  RDT&E 
STINFO  purview,  is  subject-categorized  through  the  use  of  these  terms. 

In  addition,  the  analysis  of  any  query  must  include  identification  of  the 
disciplines  involved.  In  other  words,  both  the  request  and  the  filing  sys¬ 
tem  utilize  the  same  language.  The  rationale  for  considering  a  disci¬ 
plinary  approach  to  the  solution  of  the  DOD/  RDT&E  STINFO  informa¬ 
tion  problem  is  clear.  A  conceptualized  network  on  the  basis  of  disci¬ 
pline,  alone,  has  merit  in  that  the  categorization,  the  filing  and  the  re¬ 
trieval  all  utilize  the  same  language,  thus  providing  practicality,  ef¬ 
ficiency  and  effectiveness  in  the  retrieval  mechanism.  It  is  significant 
to  note,  once  again,  that  the  discussion  under  paragraph  2, 4  concerns 
itself  with  information  storage  and  retrieval  with  respect  to  the  content 


D-29 


.  .  4 


and  location  oi  documents;  it  does  not  involve  the  physical  document  stor¬ 
age  and  retrieval  process  itself.  The  latter  function  will  be  discussed  in 
paragraph  2.  9  below. 

The  COSATI  field  and  group  breakdown  provides  com¬ 
plete  coverage  of  all  scientific  and  engineering  disciplines.  However, 
practical  utility  by  the  individual  scientist  or  engineer  dictates  the  re¬ 
quirement  to  further  categorize  the  groups  into  sub -elements  which  are 
referred  to  as  "specialties."  In  almost  every  case,  the  user  of  the  sys¬ 
tem  will  ask  for  documents  and  ask  for  information  about  documents  on 
the  basis  of  the  specialty  within  the  group  within  the  overall  scientific 
and  technical  field. 


Implementing  an  information  system  purely  on  the 
basis  of  a  disciplinary  categorization  of  information  has  its  own  inherent 
disadvantages.  One  obvious  disadvantage  of  this  approach  is  the  fact 
that,  when  a  document  concerns  itself  with  more  than  one  discipline 
(as  many  of  them  do),  the  information  regarding  that  document  must  be 
duplicated  in  each  of  the  discipline-oriented  areas  that  are  involved. 
Although  this  statement  is  true,  it  is  believed  that  the  resulting  duplica¬ 
tion  of  citational  information  would  not  be  excessive  and  would  be,  in 
fact,  a  tolerable  consequence  that  the  system  could  bear,  assuming  ev¬ 
erything  else  v.  orked  properly. 

2. 7.  4  Area/ discipline  overlay  approach 

The  advantages  and  disadvantages  of  the  geographical 
and  discipline  approaches  have  been  discussed  above.  Although  there 
were  considerable  advantages  given  for  structuring  a  system  purely  on 
the  basis  of  either  of  these  approaches,  it  is  clear  that  an  optimum  struc¬ 
ture  would  not  result  from  either  approach.  It  becomes  logical  to  con¬ 
sider,  at  this  point,  whether  the  advantages  of  these  two  approaches  could 
be  combined  so  that  together  they  collectively  overshadow  the  individual 
disadvantages.  The  concept  then  involves  a  very  intricate  overlay  pro¬ 
cedure  in  which  the  advantages  of  both  approaches  are  maximized.  The 
resulting  area/ discipline  approach  is,  therefore,  a  composite  concept 
minimizing  the  disadvantages  described  above. 

The  overlay  procedure  is,  quite  obviously,  a  difficult 
and  intricate  task.  The  basic  guidelines  are  to  place  the  ITCs  concerned 
with  specific  disciplines  as  close  as  possible  to  the  high-frequency  users 
of  this  data  bank.  At  the  same  time,  the  ITCs  are  structured  geograph¬ 
ically  in  such  a  way  as  to  maximize  the  area  encompassed  and  minimize 
the  communication  links  between  the  nodes. 
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Figure  D-3  "Concept  D:  Area/ Discipline  Overlay 
System"  describes  the  overall  operation  of  the  concept.  The  figure  is 
read  from  the  top  down  and  starts  with  a  requester,  who  interrogates  his 
local  library  in  a  manner  identical  to  that  described  for  Concept  A  above. 
His  request  for  information  (bibliographic  or  otherwise)  is  relayed  to  the 
area  information  transfer  center  shown  as  AITC  5  in  the  example.  The 
data  bank  of  interest  is  physically  at  this  ATIC,  if  its  discipline  specialty 
has  been  properly  located.  AITC  5  has  a  very  complete  and  detailed  in¬ 
dex  of  all  of  its  holdings  within  its  discipline  specialty.  This  data  bank 
is  searched  for  the  material  requested,  and,  if  retrieved,  the  information 
is  transmitted  hack  to  the  requester.  The  local  ITC  has  a  second  data 
bank  with  a  generalized  index  containing  all  holdings  of  every  other  ITC. 

If  the  inquiry  cannot  be  satisfied  (entirely  or  in  part)  locally,  it  is  then 
batched  with  other  inquiries  according  to  the  locations  of  the  information 
requested.  At  specific  intervals,  the  local  ITC  dispatches  the  request 
batches  to  the  appropriate  ITC's.  The  batch  process  implies  that  there 
is  no  real-time  on-line  communication  at  all  times  between  the  ITC's. 
When  the  request  is  received  by  the  appropriate  AITC's,  their  detailed 
data  banks  are  searched  and  the  required  information  is  retrieved.  This 
information  is  also  batched  in  anticipation  of  transmission  back  to  the 
original  requester  tnrough  his  local  ITC. 

In  addition  to  the  interaction  between  AITC's,  the  local 
AITC  communicates  with  the  DOD  ITC  (a  function  which  DDC  could  well 
perform).  The  DOD  ITC  dispatches  the  request  to  areas  external  to  DOD 
where  it  is  determined  that  a  response  might  exist.  As  shown  on  the 
figure,  the  DOD  ITC  communicates  with  three  ITC's  representing  the 
three  communities:  Fe  ieral  (other  Government),  industry,  and  univer¬ 
sity  complex.  The  concept  basically  implies  that  communication  between 
the  ITC's  is  via  a  telecommunications  media.  Although  it  appears  unfea¬ 
sible  to  transmit  full-text  material  by  this  media,  bibliographic  and  other 
brief  information  responses  could  easily  travel  over  this  rapid  means  of 
communication.  If  the  system  is  to  provide  more  than  merely  a  list  of 
references,  other  media  such  as  facsimile  or  long-distance  xerography 
or  even  the  U.  S.  mail  may  be  employed. 

In  addition  to  supplying  bibliographic  material  to  the 
requester,  the  system  could  provide  him  with  another  useful  product  in 
the  form  of  a  prepunched  deck  of  tabulating  cards  which  he  could  use  to 
request  the  material  selected  after  a  review  of  the  bibliographic  listing. 
These  cards,  when  submitted  to  the  system,  would  automatically  trigger 
the  retrieval  mechanism. 
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The  overall  advantage  of  the  area/ discipline  approach 
is  that  it  seems  to  be  a  basic  step  toward  solution  to  the  overall  DOD/ 
RDT&E  STINFO  problem.  However,  the  obvious  disadvantage  is  that  it 
will  not  be  possible  in  every  case  to  maximize  the  location  of  the  ITCs. 
Although  it  would  be  possible  in  many  cases  to  place  a  disciplinary- 
oriented  ITC  in  an  area  where  the  frequency  of  use  of  this  discipline  is 
the  greatest,  it  would  not  be  possible  to  do  so  in  all  cases.  This  does 
not  detract  from  the  obvious  advantages  of  the  approach.  Indeed,  if  the 
ITCs  are  all  part  of  an  integrated  network  system  where  each  node  has 
established  effective  communication  links,  the  cases  where  the  proximity 
of  the  data  bank  of  interest  cannot  be  achieved  will  be  more  than  compen¬ 
sated  by  the  efficiency  of  the  communication  system. 

2.7.5  Other  modes  of  data  identification 

One  of  the  fundamental  requirements  for  which  a  suc¬ 
cessful  information  system  has  to  provide  is  the  capability  to  store  and 
retrieve  data  in  the  language  used  by  RDT&E  specialists.  In  order  to 
bring  about  a  high  level  of  pertinency  with  respect  to  information  retrieved 
directly  responsive  to  the  inquiry,  it  will  be  necessary  to  classify  D&.I 
into  a  number  of  useful  categories.  The  preliminary  analysis  revealed 
seven  modes  of  identification  and  classification  which,  in  a  real  system, 
would  probably  be  considered  as  seven  interacting  data  banks.  These 
various  modes  of  identification  and  a  brief  description  of  each  are  as 
follows: 


(a)  DISCIPLINE  -  A  unique  subject  orientation. 

(b)  PHYSICAL  ITEM  -  Identification  and  clas¬ 
sification  of  data  other  than  documents 
such  as  drawings,  specifications,  and 
standards.  Interdisciplinary  items  which 
may  or  may  not  be  subject  oriented. 

(c)  PROBLEMS  -  Interdisciplinary  terminolo¬ 
gy  of  the  problem  statements.  Functions 
as  a  logical  analysis  and  synthesis  of  un¬ 
structured  inquiry  statements  to  convert 
such  statements  to  searchable  language 
terms. 

(d)  •  PROJECTS  -  Current  research  in  progress 

as  well  as  completed  projects.  Indexed  by 
project-type  terminology. 
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(e)  PROFESSIONAL  REGISTRY  -  A  knowledge 
pool  or  cross  -listing  of  individual  scienti¬ 
fic  and  technical  experts  within  DOD. 

(f)  LOCATOR  -  Coding  scheme  by  which  re¬ 
quests  are  analyzed  and  channeled  to  ap¬ 
propriate  data  banks. 

(g)  INFORMATION  ANALYSIS  CENTERS  - 
Highly  specialized  banks  of  information, 
and  technical  experts  in  the  field.  Func¬ 
tion  as  subsets  of  the  discipline -oriented 
data  banks. 

It  is  likely  that  other  categories  of  information  identi¬ 
fication  and  classification  not  only  exist  but  would  be  a  firm  requirement 
if  the  system  is  to  function  as  a  dynamic  and  responsive  information  serv¬ 
ice  . 


2.  8  Conceptual  Distribution  Subsystems 
2.  8. 1  Introduction 

The  discussion  in  Paragraph  2.  7  above  related  to  the 
transmission  of  information  thr  oughout  the  conceptualized  networks. 

This  section,  on  the  other  hand,  addresses  the  problem  of  document  pro¬ 
duction,  storage  and  distribution.  The  analysis  has  approached  the  over¬ 
all  problem  in  accordance  with  the  "dichotomy"  guideline  stated  previous¬ 
ly  in  Paragraph  2.  2.  2,  namely,  that  the  overall  problem  should  be  broken 
up  into  two  separate  elements  -  information  management  and  document 
management.  This  section  deals  with  the  latter.  However,  it  will  not 
concern  itself  with  detailed  internal  DDC  documert  handling,  storage  and 
distribution  problems.  The  subsystems  described  below  pertain  to  over¬ 
all  DOD/RDT&E  ST  INFO  service  concepts. 

2.8.2  Centralized  distribution 

Whether  document  distribution  should  be  centralized 
or  decentralized  is  a  controversial  matter;  both  approaches  have  their 
advantages  and  disadvantages.  This  section  presents  the  case  in  favor  of 
centralized  distribution.  Currently,  DOD  agencies  decentralize  respon¬ 
sibility  for  primary  distribution  and  centralize  secondary  distribution  at 
DDC.  However,  secondary  distribution  is  not  performed  entirely  by  DDC 
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since  many  sources  prefer  to  maintain  secondary  as  well  as  primary  con¬ 
trol  of  their  documents.  DDC  currently  receives  approximately  50,  000 
of  the  estimated  70,  000  scientific  technical  documents  produced  in  DOD 
each  year. 


A  number  of  serious  problems  arise  as  a  result  of  the 
decentralization  of  responsibility  for  publication  and  primary  distribution. 
For  example,  distribution  lists  are  frequently  incomplete,  incorrect,  or 
obsolete.  These  lists  tend  to  retain  names  of  users  no  longer  interested 
in  the  material  being  sent  to  them.  Up-to-date  mailing  address  lists  pre¬ 
sent  maintenance  problems  because  interested  recipients  frequently  change 
location.  The  burden  falls  to  decentralized  RDT&E  activities  to  seek 
out,  on  their  own  initiative,  new  potential  users.  The  alternative  is  to 
rely  solely  on  secondary  distribution  services  to  reach  the  interested 
users  outside  the  immediate  group  known  to  the  originators.  The  bulk 
of  these  administrative  efforts  and  maintenance  activities  is  duplicated 
at  every  RDT&E  activity  engaging  in  the  publication  and  primary  distribu¬ 
tion  of  their  own  scientific  and  te  ihnical  reports. 

Many  of  the  distribution  problems  stated  above  could 
be  solved  if  all  distribution  took  place  from  a  central  point.  Such  a  con¬ 
cept  would  integrate  tne  functions,  and,  as  a  result,  overall  system  opti¬ 
mization  would  become  possible  through  greater  overall  system  control 
and  responsiveness.  Figure  D-4  ’’Centralized  Distribution  System, " 
displays  the  generic  features  of  a  plan  for  centralized  distribution  of 
technical  documents.  The  preparation  of  printing  plates  from  the  orig¬ 
inal  graphic  and  text  records  and  the  subsequent  press  runoff  would 
continue  to  be  a  responsibility  of  the  originating  organizations.  Produc¬ 
tion  of  the  micrographic  master  should  take  place  at  or  near  the  source. 

If  this  is  unfeasible,  controls  should  be  exercised  to  ensure  the  high  qual¬ 
ity  of  the  hard  copy  dispatched  to  DDC  for  microphotography.  In  either 
case  the  micrographic  master  would  be  duplicated  in  sufficient  number 
to  handle  both  primary  and  secondary  distribution.  The  hard  copy  and 
microforms  would  be  stored  as  in-process  inventory  in  a  distribution 
control  center. 


This  distribution  control  center  would  have  at  its  dis¬ 
posal  six  separate  data  banks  providing  the  control  mechanism  for  opera¬ 
tion  of  the  centralized  distribution  function.  The  six  data  banks  are  as 
follows: 


(a)  Master  Address  File  -  This  data  bank 
contains  a  continuously  updated  master 
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file  of  addresses  of  all  authorized  recip¬ 
ients  for  classified  or  limited  RDT&E  re¬ 
ports.  Maintaining  the  currency  and  ac¬ 
curacy  of  this  file  would  be  a  major  con¬ 
cern  of  the  center. 

(b)  Proprietary  and  Security  Status  List  - 
This  data  bank,  in  effect,  is  a  highly  for¬ 
malized,  organized  and  effective  exten¬ 
sion  of  the  current  mechanized  file  of 
registered  users.  The  effectiveness  and 
ease  of  operation  of  this  registry  of  au¬ 
thorized  users  can  be  significantly  im¬ 
proved  in  the  context  of  an  official,  or¬ 
ganized,  centralized  distribution  system. 
With  proper  effort,  and  appropriate  con¬ 
trols  by  the  users,  this  data  bank  can  be 
an  effective  tool  for  assuring  compliance 
witn  security,  proprietary  and  distribu¬ 
tion  requirements. 

(c)  Report  Distribution  Histories  -  This  data 
bank  is  principally  a  statistic -gathering 
tile  containing  significant  elements  needed 
to  control  effectively  the  entire  physical 
distribution  handling  system  on  a  central¬ 
ized  basis.  In  particular,  the  statistics 
would  involve  the  "frequency  of  use"  his¬ 
tories  providing  important  inputs  to  hard¬ 
copy  stock  reduction  programs  and  pub¬ 
lished  high-demanci  bibliographic  products. 
The  statistics  gathered  from  this  data 
bank  would  interlace  with  all  functions  in¬ 
volved  in  documert  management. 

(d)  Primary  Distribution  List  -  This  is  a  key 
list  which  would  be  supplied  to  the  distri¬ 
bution  control  center  from  all  user  organ¬ 
izations  or  cognizant  military  monitoring 
agencies.  The  lists  of  authorized  primary 
recipients  in  this  data  bank  would  be  su¬ 
perceded  by  any  proprietary  or  security 
limitations.  This  file  would  be  dynamic 
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in  the  sense  that  it  v  cvld  be  continuously 
monitored  to  ensure  »?.*..  ..uy  and  currency. 

(e)  Secondary  Distribution  Requirements  - 

This  file  is  the  most  active  of  the  six  files 
in  the  sense  that  it  is  constantly  receiving 
requests  for  documents.  Depending  on  the 
announcement  mechanism  employed,  these 
requests  might  come  prior  to  publication 
as  well  as  subsequent  to  publication. 

Prior -to -publication  requests,  received 
as  a  result  cf  research-in-progress  an¬ 
nouncements,  are  forwarded  to  the  origi¬ 
nator  before  publication  so  that  the  initial 
press  runoff  might  include  as  much  as  pos¬ 
sible  of  what  normally  would  have  been 
secondary  distribution  document  require¬ 
ments. 


(f)  Selective  Pis  semination  Lists  -  This  is 
the  file  from  which  initiative  action  is 
taken  to  disseminate  information  of  im¬ 
mediate  value  to  registered  users.  The 
input  information  for  this  data  bank  may 
come  from  the  1498  resumes,  demand 
bibliogra pities,  and  state-of-the-art  re¬ 
quirements,  as  well  as  other  sources  es¬ 
tablishing  the  criteria  for  distribution  of 
current  awareness  information. 

The  central  distribution  control  mechanism  would, 
through  mechanical  means,  automatically  produce  several  other  by¬ 
products  necessary  for  the  distribution  of  in-process  inventory;  for 
example: 


(a)  Pre -printed  mailing  labels. 

(b)  The  proper  number  and  format  of  security 
notices  required  in  the  packing  and  pack¬ 
aging  operations. 
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As  the  result  of  recent  rapidly  moving  advancements 
in  automated  typographic  composition  technology,  it  is  now  technically 
feasible  to  reduce  duplication  of  effort  substantially;  eliminate  obsole¬ 
scence  and  incorrect  distribution;  and  gain  earlier,  more  extensive  and 
more  precise  knowledge  of  "who  wants  what"  for  primary  distribution. 

The  integrated  publications  service  system  concept  described  below  need 
not  encroach  upon  the  sound  policy  and  continuing  responsibility  for  the 
originating  RDT&E  activity  to  withhold  publication  until  it  is  ready  to  re¬ 
lease  it,  to  specify  distribution  (both  permissive  and  restrictive)  and,  in 
short,  to  retain  all  decision-making  responsibilities  as  now  exercised. 

An  additional  benefit  from  the  publication  production 
method  to  be  described  is  the  no  additional  cost  capture  of  full  report 
text  in  machine -readable  form.  As  computer-based  automatic  processing 
methods  for  content  analysis  are  perfected,  an  increasing  need  will  exist 
for  full-text  machine -readable  records.  In  DOD  publication  controls  are 
being  enforced  or.  styling  and  formatting  of  publications.  Items  of  inter¬ 
est  to  DDC,  such  as  titles,  authors,  originating  agency,  report  number, 
descriptive  catalog  entries  and  author  abstracts,  can  be  recognized  auto¬ 
matically  without  the  need  for  extensive  manual  intervention.  It  is  tech¬ 
nically  feasible  to  process  these  automatically  after  screening  and  ad¬ 
mittance  tc  the  system. 


2.  8.  3. 1  Description  of  system  operation 

At  source  locations,  punched  paper  u  pe 
(or  even  tab  cards)  can  be  produced  on  equipment  not  unlike  the  type¬ 
writers  presently  used  for  cold  composition.  The  keying  operation  re¬ 
sults  in  a  platen  proof,  and  obvious  typographic  errors  can  be  immedi¬ 
ately  detected.  Machine -readable  text  and  supporting  data  can  then  be 
forwarded  (by  mail  or  leased  wire)  to  production  centers  where  typo¬ 
graphic-composition  computer  programs  assemble  the  first  proof  copy 
of  the  technical  report.  Difficult  mathematical  equations  and  other  dis¬ 
plays  not  amenable  to  offline  keyboard  composition  are  forwarded  for 
manual  insertion  at  the  centra]  publication  service.  This  in  no  way  de¬ 
tracts  from  the  substantial  benetits  of  the  centralized  publication  serv¬ 
ice. 

A  number  of  output  products  are  produced 
using  computer  facilities  and  programs  for  production  routines.  These 
output  products  and  by-products  include: 


(a)  Photocomposition  magnetic  tapes 
that  feed  automated  photocomposi¬ 
tion  equipment 

(b)  Proof  copy  return  to  source 

(c)  Production  runoff 

(d)  Distribution/ limitation  orders 

(e)  Production  control  documents  (mail¬ 

ing  labels,  check  lists,  security  no¬ 
tices,  etc. ) 

(f)  Management  statistics  (traffic,  ac¬ 
quisition,  productivity  security 
cost,  etc. ) 

(g)  Information  products  (abstracts,  an¬ 
nouncement  lists,  bibliographies, 
etc. ) 

2.  8.  3.2  Advantages  of  a  centralized  publication 

service 

This  service  concept  brings  the  objectives 
and  responsibilities  for  primary  and  secondary  report  distribution  into 
very  close  proximity.  The  approach  will  achieve  more  effective  distri¬ 
bution  of  technical  reports  and  more  efficient  operation  of  associated  pro¬ 
duction  facilities.  Specific  advantages  potentially  availabje  include: 

(a)  Centralized  user-interest  registra¬ 
tion  point  to  improve  primary  dis¬ 
tribution. 

(b)  Full  rei  ort  text  in  machine -readable 
form  for  further  automatic  process  - 
ind  at  no  extra  keyboard  costs  - 
this  is  the  fountain  head  for  low 
cost  production  of  related  informa¬ 
tion  products  and  services. 
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(c)  Check  lists  for  use  by  stockroom  clerks 
in  controlling  the  quantity  and  identifica¬ 
tion  of  shelf  items  to  be  shipped. 

(d)  Automatic  notices  of  distribution  to  origi¬ 
nating  agencies  keeping  them  informed  of 
the  recipients  of  documents  produced  by 
them. 

Following  this,  the  normal  packing,  packaging,  ship¬ 
ping,  and  mailing  operation  takes  place  with  a  minimum  amount  of  time, 
cost,  and  effort  expended.  The  centralized  distribution  system  would 
<  -;sentially  eliminate  misdirected  reports  and,  as  a  result  of  the  central- 
d  operation,  provide  an  efficient  and  effective  information  service, 
'nere  is  potentially  great  dollar  savings  in  the  centralized  maintenance 
•-<f  distribution  and  mailing  address  data  along  with  other  records  asso¬ 
ciated  with  distribution.  Although  the  cosi  accountability  is  widely  dis¬ 
persed,  the  cost  savings  are  considerable.  At  the  same  time  the  effec¬ 
tiveness  and  completeness  of  the  primary  distribution  function  can  be 
greatly  enhanced. 

2.  8.  3  Automated  publication  production 

Although  it  is  a  relatively  stable  production  process 
at  any  point  in  time,  for  a  variety  of  reasons  DDC  must  be  viewed  as  a 
dynamic,  evolutionary  operation.  DDC  must  parallel,  and  in  fact  anti¬ 
cipate,  the  changing  and  growing  information  requirements  of  the  rapidly 
developing  scientific  and  technical  community  it  serves.  Information 
technology  itself  will  continue  to  develop  and  mature  and  in  so  doing  will 
create  the  new  ways  to  provide  services  and  generate  information  pro¬ 
ducts  faster,  cheaper,  and  better. 

In  view  of  these  factors,  DDC  should  be  considered 
an  operation  whose  products  and  services  must  constantly  be  suojected 
to  close  scrutiny  for  possible  ways  to  serve  better  the  ultimate  scienti¬ 
fic  and  technical  user.  In  order  to  anticipate  expanded  system  require¬ 
ments,  this  section  describes  methods  of  performing:  (1)  data  conver¬ 
sion  to  machine -readable  form  at  source,  (2>  transmittal,  (3)  automated 
composition  and  publication,  and  (4)  combined  primary-secondary  dis¬ 
tribution  from  a  central  facility.  The  latter  item  was  discussed  in  the 
preceding  section  so  attention  will  be  directed  to  the  first  three  items. 
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(c)  Major  cost  savings  through  reduc¬ 
tion  of  personnel  and  facilities  at 
hundreds  of  diverse  publication  op¬ 
erations. 

(d)  Earlier  primary  distribution  through 
shorter  publication  production  cycle. 

(e)  Elimination  of  misdirected  reports  - 
dropped  interest  or  changed  ad- 

•  dress. 

(f)  Lower  publication  production  costs. 

(g)  Unborn  control  of  reproduction  im¬ 
age,  quality  and  graphic  arts. 

(h)  Centralized  control  of  document  se¬ 
curity  status. 

(i)  Centralized  statistical  data  on  pub¬ 
lication  and  information  service  ac¬ 
tivity. 

As  plans  for  Government-wide  systems 
progress,  the  concept  of  machine -readable  text  under  controlled  format 
conditions  at  no  extra  cost  offers  a  means  for  achieving  the  dual  objec¬ 
tives  of  individual  agencies.  An  agency  must  regain  responsibility  for 
providing  output  products  to  meet  its  users'  needs  and  at  the  same  time 
employ  efficient  means  and  encourage  compatible  operations  among  other 
agencies  in  *>rder  to  eliminate  or  reduce  duplicate  cost  and  effort. 

2.  8.  3.  3  The  integrated  systems  concept 

The  automated  publication  production  serv¬ 
ice  system  is  based  on  an  integrated  system  design,  making  maximum 
use  of  advanced  computation  equipment  in  a  unique  production  and  control 
sense.  The  concept  is  so  structured  and  the  computer  equipment  would 
be  so  selected  that  the  evolutionary  steps  could  take  place  with  maximum 
facility. 
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In  the  concept  described,  the  data  process* 
ing  and  computer  capacities  at  ODC  would  be  incorporated  into  the  inte¬ 
grated  system  design  as  a  true  production  machine,  rather  than  a  mere 
computational  or  compiling  device.  It  is  only  through  this  type  of  com¬ 
puter  usage  that  the  integrated  system  concept  described  above  becomes 
operationally  practicable.  The  described  production  system  also  exploits 
the  use  of  the  computer  as  a  control  device,  using  it  to  control  traffic 
between  production  steps  and  to  trigger  activities  within  production  units. 
With  such  a  system  concept,  overall  system  optimization  can  become  a 
reality. 


2.8.4  Hard-copy  request,  process 

It  is  appropriate  at  this  point  to  discuss  the  method  of 
hard-copy  procurement  in  the  context  of  a  centralized  distribution  sys¬ 
tem,  or  an  automated  publication  production  system,  as  described  in 
the  two  preceding  sections.  Although  it  is  evident  that  a  centralized  dis¬ 
tribution  system  would  mak  it  easier  to  procure  documents  than  it  is 
currently,  a  brief  explanation  of  the  process  is  necessary. 

Figure  D-5  "DOD  Hard-Copy  Request  Process  - 
1971, "  describes  the  major  elements  involved  in  procuring  hard  copy, 
assuming  a  centralized  store  and  the  utility  of  ITC's.  As  shown  on  the 
figure,  the  requester  derives  a  requirement  as  a  result  of  his  review  of 
the  announcement  and  bibliographic  services.  This  request  is  transmit¬ 
ted  to  the  local  library  where  the  local  collection  is  searched  in  an  at¬ 
tempt  to  fill  the  request.  Assuming  the  request  cannot  be  filled  locally, 
it  is  transmitted  to  the  AITC  and  subsequently  relayed  to  the  central 
store.  The  flow  chart  which  appears  below  the  DOD  ITC  is  actually  a 
logical  process  which  is  a  combination  of  both  man  and  machine  decisions. 
This  brief  flow  chart  shows  the  method  of  ascertaining  approval  and 
authority  for  dispatching  the  requested  material  as  well  as  feedback  to 
the  requester  in  the  event  the  request  cannot  be  filled. 

The  flow  chart  of  Figure  D-5  is  far  from  a  complete 
analysis  of  even  the  broad  functions  performed  by  a  centralized  system. 
This  is  obvious  since  the  logic  flow  deals  primarily  with  authorization, 
distribution,  and  availability  limitations.  In  addition,  the  flew  chart 
makes  no  reference  to  the  five  other  data  banks  utilized  in  a  central  sys¬ 
tem  as  discussed  in  Paragraph  2. 8. 2  above.  It  is  interesting  to  note 
that  on  a  decentralized  basis  all  of  these  functions  would  be  duplicated  at 
each  centralized  center.  However,  this  statement  does  not  preclude  the 
possibility  of  decentralization  since  the  workload  could  be  divided  up 


DEJECTIONS 


AUTHOR  CZEO 

recipient 

FILE 


CEGISTEREP/' 
\  USERS  / 


JCuthori; 


/INFORMATION) 
|  TRANSFER 
\  CENTER  j 


/DECI-\ 
ilOM  BY' 
ORlG  / 

\ag/ 


JOCUMENT/ 

,dist  *y  / 

V-IMIT  A- 


JDISTRieunON  LIMITATION 
i SCREENING  system 


/  \  TFS  WITH 

/  0. 1C  \aPPR0V- 
'  FOR  \AL  OF 
DISTRI- 

Cbution^^^ 

\  yrnu  swf 

X'  sor. 


TRANSMIT 

REQUEST 

TO 

ORIGINATOR 

AGENCY 


/ooco-' 
4-ient  in 
\CFST  I 
\C0UIECy 

VlKJN/ 


/OQCU-\ 
4«NT  BEING'' 

\HELP0Y  / 

XWIGWA/ 

\W 


I  MO  /DOCU-  X 
iwMFNT  INDOO; 

rxsaa^ 


RETRIEVE 

REQUESTED 

DOCUMENT 


RETRIEVE 

REQUESTED 

DOCUMENT 


TRANSMIT 

REQUEST 


/DOCU-X 

/WENT  IN 
.NON  OOD 
XCOLLEC-/ 
XTW/ 


ybocu-\ 

yMFNT  in' 
4ion  govei 
vMENT 
XcOLUEC- 
Xtion/ 


TRANSMIT 

REQUEST 

TOORIMA- 

HATOR 


PREPARE  S. 

twnsmitVail- 

URE  TO  FILE* 
NOTICE 
PLUS  RE¬ 
QUEST 
FOR  1.0 
INFORMA¬ 
TION 


TJECISW*' 

BY 

v  0.  A.  j 


RETRIEVE 

REQUESTED 

DOCU¬ 

MENT 

PROM  D.A. 

collection 


REQUESTED 

DOCUMENT 


MAIL 


LOCAL  ~ L_  DOCUMENT  RECEIVED 
LIBRARY  BY  REQUESTED 


HI)  HARD  CORY  RFQWEST  RROCESS  I CJ7 1 


Figure  D-5 


between  the  central  and  decentralized  stores.  For  example,  the  more 
involved  functions  should  be  performed  centrally  and  relayed  by  tele¬ 
communications  to  the  various  ITC's  where  the  less  involved  and 
localized  functions  take  place.  The  primary  function  of  Figure  D-5 
is  to  demonstrate  the  overall  complexity,  and  it  is  not  intended  to  give 
even  a  brief  treatment  of  the  total  processes  involved. 

2.  8.  5  Curtailment  of  distribution  volume 

To  aid  the  use  in  coping  ’with  the  unrealistic  magni¬ 
tude  of  technical  material  he  must  read,  an  effort  could  be  made  to 
curtail  the  volume  of  full-text  material  he  receives.  This  may  be 
possible  by  requiring  that  all  significant  elements  of  every  STIXFO  re¬ 
port  be  condensed  into  two  pages.  If  only  these  pages  plus  the  title 
page  are  distributed,  the  information  needs  of  a  very  large  percentage 
of  the  recipients  will  be  satisfied.  This  so-called  "extended  abstract" 
can  be  so  densely  packed  with  information  that  it  will  effectively 
communicate  the  essence  of  the  report  which,  in  most  cases,  is  the 
outcome  of  disseminating  the  full  text.  There  are  severe  humanistic 
limits  to  the  amount  of  information  a  person  can  use;  this  limit  is 
small  compared  to  the  amount  of  information  available. 

It  is  necessary  for  the  knowledge  of  the  contents  of 
documents  to  be  transmitted  to  prospectively  interested  technical 
people;  it  is  not  absolutely  necessary  that  the  entire  document  be  trans 
mitted  to  all  potentially  interested  persons.  Indeed,  the  percentage  of 
documents  read  cover-to-cover  oy  professional  engineers  and 
scientists  is  quite  small  —  approximately  10  percent  on  the  average. 
Most  of  these  professionals  merely  scan  the  report  or  select  sections 
which  appear  of  interest  from  an  examination  of  the  table  of  contents. 

Furthermore,  this  extended  abstract  approach  will 
provide  the  following  an  vantages: 

(a)  It  would  enable  the  user  to  make  a  far 
more  accurate  judgement  as  to  whether 
he  wants  the  full  text  than  he  can 
presently  gain  from  a  review  of  the 
abstract. 
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(b)  Since  microfiche  is  not  utilized  in  this 
concept,  it  would  eliminate  the  need  for 
the  user  to  read  from  a  viewer.  Micro¬ 
fiche  is,  in  reality,  not  a  totally  acceptable 
means  of  reading  a  document.  Coupled 
with  equipment  costs,  it  may  not  be  a 
realistic  method  of  conveying  printed 
information  to  the  user  on  an  overall 
broad  basis. 

(c)  It  could  provide  the  user  with  a  con¬ 
venient  filing  medium  if  the  2  to  3  text 
pages  are  produced  on  tab  size  cards 
in  a  reduced  but  eye-readable  form. 

(d)  It  would,  with  the  use  of  standard  punched 
cards,  facilitate  the  handling  and  distri¬ 
bution  of  the  material  by  means  of 
existing  economical  sorting  mechanisms. 

(e)  It  would  have  a  tremendous  potential  for 
dollar  savings  effected  by  significant 
curtailments  of  printing  volume, 
handling,  packaging,  mailing  and  con¬ 
sumption  review  time  expended. 

(f)  It  would  provide,  for  the  first  time,  a 
very  workable  and  effective  approach 
to  solution  of  the  critical  problem 
currently  facing  the  DOD/RDT&E 
scientist  or  engineer,  namely,  how  to 
keep  abreast  of  technical  developments 
in,  and  associated  with,  his  technical 
field  when  the  sheer  volume  of 
material  to  digest  is  clearly  beyond 
the  scope  of  his  capabilities. 

2. 8.  6  Man-machine  interaction 

It  has  been  determined,  from  other  studies,  that 
users  rely  heavily  on  the  informal  (local)  information  systems  which 
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provide  convenience,  responsiveness,  and  the  ability  to  conduct  a 
dialogue  or  interplay.  This  feedback  is  exceedingly  important  to  the 
information  transfer  function.  The  user  wants  to  have  the  ability  to 
explain,  clarify,  and  modify  his  requirements.  In  order  to  close  the 
gap  between  the  question  and  the  answer  -  between  the  desired  infor-  . 
mation  and  the  existing  file  -  it  is  essential  to  carry  on  a  two-way 
interplay  between  the  searcher  and  the  data  file.  The  resulting  feed¬ 
back  refines  the  question  which  is  resubmitted  repeatedly  until  the  " 
desired  information  is  found.  This  capability  is  a  significant  element 
in  the  design  of  an  effective  information  retrieval  system. 

In  order  to  derive  the  information  required,  carry 
on  the  dialogue,  and  even  provide  a  browsing  capability  directly  with 
the  machine-stored  file,  a  man-computer  interaction  must  take  place. 
This  can  be  performed  by  what  is  known  as  a  cathode  ray  tube  (CRT) 
console  display.  The  main  requirement  is  for  an  inexpensive  device 
that  will  display  alphanumeric  text,  approximately  a  page  at  a  time, 
and  at  a  pace  consistent  with  rapid  reading.  There  is  an  additional 
need  for  the  display  of  graphics  such  as  drawings,  graphs,  diagrams, 
and  to  a  lesser  degree,  photographs. 

■  -5v 

It  is  generally  agreed  that  utility  of  consoles  at 
remote  locations  is  an  absolute  necessity  for  an  effective  information 
transfer  function.  Currently,  the  main  problem  is  one  of  cost.  However, 
as  the  need  for  such  equipment  grows,  the  mass  production  costs 
inevitably  will  be  reduced.  There  are  currently  a  number  of  such  types 
of  equipment  on  the  market.  Although  the  widespread  use  of  CRT  display 
equipment  is  probably  a  few  years  off,  the  technical  problems  involved 
in  providing  most  erf  the  information  desired  at  remote  stations  have 
been  overcome.  Figure  D-6,  "Typical  CRT  Display  Station",  shows  a 
new  display  station  which  is  one  of  the  standard  input /output  devices  for 
the  IBM  360  computer. 

The  interaction  problem  involves  more  than  just  a 
display  by  the  computer  to  the  user.  There  must  be  a  method  for  the 
user  to  communicate  with  the  computer  to  complete  the  circuit.  This  is 
accomplished  in  one  of  two  ways.  The  standard  method  is  a  keyboard 
of  alphanumeric  characters  upon  which  data  may  be  manually  entered. 

A  second  and  even  more  convenient  device  for  communication  from  the 
user  to  the  computer  is  the  light  pen  that  operates  in  conjunction  with 
displays  on  the  CRT.  The  light  pen  constitutes  a  very  powerful  tool  in 
the  man -machine  information  interaction. 
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Figure  D- 7  ,  "Man-Machine  Interface”,  displays 

the  method  by  which  the  man-machine  interaction  might  take  place.  A 
bibliographic  request  would  first  have  to  be  indexed  in  some  fashion, 
and  then  a  key-in  request  to  the  proper  data  bank  would  be  made.  As  a 
result  of  this  query,  a  computer  file  remote  from  the  key-in  station 
would  be  searched  and  the  appropriate  information  retrieved.  This 
response  would  be  displayed  on  the  CRT  in  the  form  of  a  request  for  re¬ 
finement  of  the  index  terms  if  the  number  of  drops  are  excessive.  This, 
of  course,  implies  that  the  terms  were  too  broad.  The  computer  could 
then  analyze  the  type  of  drops  and  recommend  specific  retrieval  terms 
to  satisfy  the  request.  The  requester  absorbs  this  information  and 
keys  in  a  new  request  which,  again,  goes  to  a  remote  file  for  retrieval. 
The  response  comes  back  again  on  the  CRT  as  a  request  for  further 
refinement  of  the  index  terms.  This  process  can  continue  until  the  ~ 
requester  decides  that  the  type  and  quantity  of  bibliographic  material 
indicated  by  the  CRT  display  is  what  he  desires.  He  then  initiates  a 
retrieval  action. 


After  a  relatively  short  period  of  time,  the  CRT  will 
begin  to  display  bibliographic  reference  material  in  the  form  of  titles, 
citations,  and  location  of  the  bibliographic  item.  These  items  would 
cross  the  screen  in  a  speed  controllable  by  the  reader.  As  the  requester 
identifies  items  of  interest,  he  makes  a  proper  notation;  when  the  biblio¬ 
graphic  reference  material  is  finished,  he  can  key  in  a  request  to  an  adja¬ 
cent  file  which  will  automatically  retrieve  microfiche  containing  full- 
text  material  of  the  documents  he  desires.  This,  of  course,  assumes 
that  the  local  file  contains  all  of  the  subject  material  that  the  requester 
might  conceivably  desire.  Since  most  RDT&E  organizations  are 
discipline-oriented,  this  is  not  an  unreasonable  requirement. 

It  is  possible  to  envision  an  alternative  CRT  display 
which  would  be  of  more  value  to  the  user,  especially  if  he  did  not  have 
available  locally  the  material  that  he  needed  or  if  he  decided  that,  rather 
than  full-text  material,  his  needs  could  be  satisfied  with  segmented 
portions  of  the  full  text.  The  alternative  display  would  have  the  same 
bibliographic  material  mentioned  earlier  and  would  also  include  a 
breakdown  of  the  segmented  portions  of  each  document.  The  user  could 
then  utilize  a  light  pen  selector  and  touch  the  appropriate  "dot"  adjacent 
to  the  item  desired  to  request  either  the  entire  document,  the  abstract 
plus  table  of  contents,  the  conclusions,  the  recommendations,  or  the 
bibliography.  By  touching  the  light  pen  to  any  one  of  those  items,  he 
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would  automatically  trigger  a  retrieval  mechanism  which  would  send 
to  him  the  indicated  document  or  segmented  portion. 

There  are  many  problems  yet  to  be  resolved  in  the 
man-machine  interaction  area.  The  utility  of  such  consoles  will 
become  more  popular  as  these  problems  are  solved.  It  is  believed 
that  they  will  be  solved  and  that  the  use  of  consoles  during  the  next 
five  years  will  become  a  major  and  important  element  in  the  informa¬ 
tion  transfer  process. 

2. 9  Integrated  Defense  Information  Network  Concept 

There  are  frequently  no  simple  solutions  to  complex 
problems.  The  DOD/RTD&E  STIXFO  problem  is  certainly  a  very  com¬ 
plex  problem.  It  logically  follows,  therefore,  that  the  solution  to  this 
problem  will  also  be  of  a  complex  nature.  As  obvious  as  this  may 
sound,  it  is  not  apparent  to  many  system  designers  who  propose  sim¬ 
plified  solutions  to  the  overall  problem.  The  only  approach  that  really 
makes  sense  is  to  have  an  overall  long  range  plan  (complicated  as  it 
may  be)  and  to  implement  this  plan  in  an  evolutionary  manner,  one 
simple  step  at  a  time.  This  concluding  section  of  major  overall  system 
concepts  is  intended  to  summarize  the  various  concepts  described 
above  in  an  attempt  to  take  a  projected  view  of  the  ultimate  integrated 
DOD/RDT&E  STINFO  network. 

A  full  description  of  the  major  elements  and  activities  of  a 
total  network  would  be  redundant  since  all  of  the  major  elements  have 
been  previously  discussed.  Instead,  this  description  will  concern  the 
overall  concepts  of  a  Defense  Information  Network  (DEFINET).  A 
conceptualized  diagram  of  a  national  information  network  is  shown  in 
Figure  D-8  "Defense  Information  Network  (DEFINET)".  As  shown 
on  the  figure,  it  is  envisioned  that  there  would  be  approximately  six 
regional  transfer  centers  located  at  six  major  cities  throughout  the 
United  States.  Connected  to  each  of  these  regional  transfer  centers 
is  a  group  of  information  transfer  centers.  As  described  earlier,  the 
network  concept  in  reality  is  a  system  of  systems.  Each  information 
transfer  center  performs  very  specific  functions  in  fulfilling  its 'part  in 
a  comprehensive  Defense  Information  Network. 
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A  brief  summarization  of  the  major  elements  in  the 
envisioned  DEFINET  is  as  follows:  DEFINET  is  composed  of  inter¬ 
connected  Regional  Transfer  Centers  (RTC)  each  connected  to  a  group 
of  Information  Transfer  Centers  (ITC)  each  functionally  designed  to  . 
maintain  detailed  disciplinary-orient  ated  data  banks  many  of  which  are 
tied  in  with  specialized  Information  Analysis  Centers  (IAC).  Each 
contains,  in  addition,  interdisciplinary  classification  data  banks  and  is 
strategically  located  through  an  area /discipline  overlay  technique.  Also, 
each  ITC  performs  an  information  locator  function  as  well  as  an  infor¬ 
mation  transfer  function  through  the  national  integrated  communication 
network. 


This  description  of  the  information  network  is  a  synthesis 
of  the  approaches  stated  above  related  to  information  management. 
Nothing,  as  yet,  has  been  said  about  document  management.  The 
concept  of  centralized  distribution  and  centralized  automated  publication 
production  have  been  discussed  earlier;  these  are  the  direction  in  which 
the  document  management  approach  is  likely  to  go.  It  is  possible  that 
a  decision  could  be  made  to  decentralize  operations  and  allow  the  RTC’s 
to  perform  a  distribution  function  (hard  copy  and/or  microform)  as  well 
as  the  information  transfer  function.  However,  it  appears  that  a  cen¬ 
tralized  automated  publication  production  and  integrated  service  system 
is  the  direction  in  which  decisions  to  enhance  the  document  management 
problem  will  go  in  the  next  five  years. 

Figure  D-9  ,  ’’Salient  Features  of  The  DEFINET  Concept", 
is  a  brief  outline  of  the  information  management  approach  envisioned 
toward  solving  the  overall  DOD/EDT&E  STINFO  problem.  The  fore¬ 
going  analysis  represents  a  foundation  upon  which  detailed  plans  can  be 
formulated  to  implement  the  first  stages  of  a  DODDefense  Information 
Network  which  ultimately  will  resolve  the  information  problems  and 
result  in  effective  dissemination  of  STINFO  throughout  the  RDT&JS 
community. 
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tied  in  with  specialized 

©  INFORMATION  ANALYSIS  CENTERS  (IAC) 
and  each  ITC  containing  interdisciplinary 
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Figure  D-9  SALIENT  FEATURES  OF  THE  DEFINET  CONCEPT 
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CONSTITUENT  SERVICE  CONCEPTS 
3. 1  Introduction 


The  foregoing  discussion  under  Section  D.  2  presents  several 
possibilities  for  future  RDT&.E  scientific  and  technical  information  serv¬ 
ice  systems  in  which  DDC  may  become  a  participant.  The  particular 
system  or  network  configuration  which  evolves  will  ultimately  determine 
major  priorities,  workloads,  and  specific  characteristics  required  of 
information  processing  activities  carried  out  at  DDC.  However,  the 
particular  direction  that  the  RDT&E  STINFO  service  network  develop¬ 
ment  will  take  in  the  next  five  years  is  not  now  known. 

The  present  planning  effort  is,  therefore,  necessarily  limited 
to  consideration  of  a  projection  of  the  continuance  of  present  services, 
plus  the  addition  of  new  services  that  appear  to  be  needed  and,  therefore, 
are  likely  to  become  constituent  services  regardless  of  the  larger  scale 
system  configuration.  To  the  extent  that  planning  resources  and  capa¬ 
bilities  of  the  methodology  permit,  the  effect  of  any  new  services  could 
also  be  analyzed  and  integrated  into  overall  plans  at  any  time. 

The  description  of  service  concepts  will  be  approached  by 
first  describing  in  a  very  brief  manner  the  current  DDC  services.  Then, 
the  projected  DDC  services  will  be  briefly  listed.  Subsequently,  each 
of  the  projected  DDC  services  will  be  discussed  and  a  preliminary  anal¬ 
ysis  and  suggestion  made  as  to  whether  or  not  the  projected  service  is 
one  that  DDC  should  adopt  immediately,  discard  entirely  or  resolve  by 
further  study. 

Before  discussing  any  of  the  current  or  projected  services, 
it  is  necessary  to  describe  briefly  the  meaning  ox  certain  key  terms 
used  in  stating  the  concepts.  The  term  "automatic  distribution"  refers 
to  an  initiative  action  on  the  part  of  DDC  xhat  does  not  require  a  corre¬ 
sponding  action  on  the  part  of  the  receiver  for  each  item  received.  The 
term  "on-demand  distribution"  is  a  responsive  action  that  does  require 
a  specific  request  from  the  recipient  for  each  item  dispatched. 

Two  new  terms  will  be  referred  to  in  the  discussion  of  pro¬ 
jected  DDC  services,  namely,  "segmented"  and  "truncated. "  The  term 
"segmented"  refers  to  a  separable  portion  relatively  self-supporting  for 
its  intended  purpose  in  a  technical  report  presentation.  This  term  im¬ 
plies  that  the  original  document  has  been  reproduced  in  such  a  way  as 
to  make  it  possible  to  distribute  parts  of  the  whole.  The  term  "trun- 
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caied"  refers  to  a  more  general  concept  of  compressing  the  description 
of  the  document  contents  into  a  significantly  smaller  volume  of  text  than 
appears  in  the  original  document.  This  concept  includes  such  methods 
■of  achievement  as  random  sampling  of  the  document  or  abridgment  of 
the  document  into  a  condensed  version.  In  either  case,  the  truncation 
would  allow  the  reviewer  to  become  more  aware  of  the  contents  of  the 
document  than  is  possible  from  the  short  abstracts  now  appearing  in 
TAB. 


3. 2  Current  DDC  Services 


The  following  15  services  are  provided  by  DDC  to  authorized 
DO D  organizations,  other  government  agencies  and  qualified  contractors 
and  grantees.  This  list  of  current  services  does  not  include  internal  pro¬ 
cesses  and  procedures  which  do  not  interface  with  the  user. 

3. 2. 1  On-demand  distribution  of  technical  reports  in  hard 
copy 

DDC  processes  and  disseminates  only  those  DOD  re¬ 
ports  which  have  security  and/ or  distribution  limitations.  The  remain¬ 
der  are  forwarded  to  the  Clearinghouse  for  Federal,  Scientific  and  Tech¬ 
nical  Information  (CFSTI)  where  they  are  processed  and  subsequently 
distributed.  During  FY  1965,  slightly  over  1.5  million  requests  for  doc¬ 
uments  were  received.  Of  this,  approximately  1. 3  million  requests 
were  filled  (89  percent  of  total  requests).  Of  this  total  1. 2  million  hard 
copies  were  supplied  and  over  113, 000  microforms.  DDC's  share  of 
this  total  amounted  to  677, 000  requests  filled.  Of  this  total  over  632, 000 
were  filled  with  hard  copies  and  nearly  45,  000  with  microform  biowbacks. 
Fifty  percent  of  the  hard  copies  (original  or  multilith)  shipped  in  FY  1966 
were  filled  from  shelf  stock  in  an  average  of  2. 1  workdays.  The  remain¬ 
ing  fifty  percent  were  filled  from  reproduction  processes  (multilith, 

Xerox  blowback,  or  microfiche  blowback)  in  an  average  of  6. 1  workdays. 
Considering  just  the  advent  of  automatic  distribution  of  microfiche,  it 
is  expected  that  the  total  requests  for  secondary  distribution  of  technical 
reports  will  level  off  at  approximately  1. 0  million  annual  requests  in 
the  next  five-year  period. 

3. 2. 2  On-demand  and  automatic  distribution  of  technical 
reports  on  microfiche  and  roll  film 

During  FY  1966  about  2. 8  million  microfiche  were 
distributed.  This  number  is  expected  to  reach  nearly  four  million  in 
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FY  1967  and  over  six  million  in  FY  1968.  Within  five  years  it  is  antic¬ 
ipated  that  over  ten  million  microfiche  will  be  distributed  annually. 

3. 2. 3  Automatic  distribution  of  hard-copy  announcement 
journals 

DDC  prepares  bi-monthly  the  Technical  Abstract 
Bulletin  (TAB)  where  over  50,  000  accessions  to  the  DDC  collection 
are  announced  annually.  TAB  is  published  external  to  DDC  and  distrib¬ 
uted  by  GPO  in  accordance  with  DDC  mailing  labels  and  instructions. 

3. 2. 4  Automatic  distribution  of  hard-copy  book-form  in¬ 
dexes 

As  a  supplement  to  TAB,  DDC  publishes  bi-monthly, 
and  cumulated  quarterly  and  annually,  r'ive  indexes:  subject,  corporate 
author -monitoring  agency,  personal  author,  contract  index,  and  report 
number.  These  indexes  are  published  together  bi-monthly  and  separately 
on  a  quarterly  and  annual  basis. 

3.2.5  On -demand  bibliography  searches  and  high-speed 
computer  printout  (hard  copy)  of  lists  with  abstracts 

DDC  prepared  over  17,  000  bibliographies  in  FY  19S6 
of  which  99  percent  were  computer-produced.  An  average  of  137  cita¬ 
tions  were  furnished  with  each  bibliography  shipped;  the  processing  time 
averaged  3. 3  workdays.  It  is  expected  that  requests  for  bibliographies 
will  continually  increase,  reaching  ever  40,  000  per  year  in  the  next  five 
years. 

3.2.  6  Management  reports  in  response  to  query  of  1948 
data  bank 

During  the  first  seven  months  of  operation,  DDC  re¬ 
ceived  and  processed  nearly  1, 000  requests  for  work  unit  data.  This 
figure  is  expected  to  reach  4,  000  to  5,  000  in  FY  1967  and  practically 
double  each  year  thereafter,  reaching  approximately  40,  000  in  the  next 
five-year  period. 

3.2.7  Selective  dissemination  of  information:  distribution 
to  user  points  of  microfiche  in  complete  subject  sets 

This  is  currently  an  experimental  service.  It  is  ex¬ 
pected  that  in  FY  1967  approximately  300,  000  microfiche  correlated  in- 
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to  "requests  for  proposals  packages"  will  be  disseminated.  It  is  further 
anticipated  that  this  demand  will  grow  to  1.5  million  annually  in  the  next 
five-year  period.  Other  estimates  have  placed  this  figure  at  nearly  18 
million  microfiche  in  less  than  a  five-year  period  if  the  service  is  fully 
implemented.  Decentralized  operation  of  this  service  is  being  considered. 

3. 2. 8  Automatic  distribution  of  bibliographic  file  data  on 
magnetic  tape 

This  service  is  currently  in  an  experimental  and 
study  status.  It  also  involves  exchange  of  magnetic  tapes  with  other 
agencies. 

3. 2. 9  Primary  distribution  of  hard-copy  foreign  reports 

During  FY  1966  over  3000  hard-copy  foreign  reports 
were  distributed.  It  is  expected  in  FY  1967  that  this  figure  will  soar  to 
nearly  50, 000  per  year  and  level  off  thereafter  at  about  58,  000. 

3. 2. 10  Service  assistance  oy  DDC  field  offices  permitting 
on  the  spot  printouts  of  pages  plus  document  review 
by  users 

There  are  currently  five  such  field  offices  located  in 
Boston,  Dayton,  Los  Angeles,  New  York,  and  San  Francisco.  The  need 
for  continuation  of  these  offices  is  now  under  study  by  DDC. 

3.2. 11  Continuous  telephone  referral  service  for  special 
information 

This  is  an  important  and  direct  service  to  the  user 
in  the  form  of  document  identification.,  acquisition,  and  referral. 

3. 2. 12  Maintenance  of  the  central  registry  of  authorized 
users  with  capability  for  automatic  pre -notification 
of  authorization  expiration 

This  essential  function  controls  the  dissemination  of 
information  to  ensure  authorized  receipt  of  classified  and/or  limited 
documents. 
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3.2. 13  Automatic  dissemination  of  service  publications 

This  includes,  for  example,  the  DDC  Digest  which 
is  prepared  and  published  at  DDC  at  an  approximate  volume  of  15,  000 
per  month. 

3.2. 14  On-dcmand  management  reports  from  the  Contractor 
Performance  Evaluation  (CPE)  and  Contractor  Cost 
Reduction  (CCR)  report  files 


In  FY  1966  approximately  400  such  requests  were  pro¬ 
cessed.  It  is  expected  that  within  a  year  or  two  the  requests  for  CPE  and 
CCR  reports  will  level  off  at  approximately  1, 000  per  year. 

3.2. 15  Vocabulary  control  (Thesaurus)  and  distribution 
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DDC  prepares  authoritative  terminology  tools  and 
rules,  thereby  controlling  the  storage  and  retrieval  language  necessary 
to  efficient  retrieval  of  bibliographic  data.  The  DDC  Thesaurus  is  a 
service  tool  of  fundamental  importance.  A  DOD-vide  Thesaurus  is  cur¬ 
rently  being  developed  under  Project  LEX  and  is  expected  to  result  in 
an  expanded  Thesaurus  maintenance  workload  for  DDC  in  this  area. 

3. 3  Projected  DDC  Services 

Additional  service  concepts  considered  as  candidates  for  DDC 
activities  are  described  in  two  sections.  This  Section  3.  3  is  a  listing  of 
the  projected  service  concepts.  Under  Section  3. 4  each  of  the  service 
concepts  is  discussed  in  additional  detail.  A  preliminary  analysis  is 
made  as  to  whether  these  concepts  are  to  be  recommended  for  immediate 
implementation,  not  recommended  at  all,  or  recommended  for  further 
study. 


3.  3. 1  TAB  on  microfilm 


Periodic  (annv.al)  production  and  distribution  of  com¬ 
plete  announcement  journal  citations  (with  abstracts)  and  complete  in¬ 
dexes  (subject,  corporate  author -monitoring  agency,  personal  author, 
contract  index,  and  report  number)  on  micrographics  (e.  g.,roll  film 
cartridges). 
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3.3.2  State-of-the-art  packages 

On -demand  distribution  of  full  text  reports  on  micro¬ 
graphics  (e.g. ,  microfiche)  collated  into  subject  sets  for  state-of-the- 

art  reviews. 

3. 3. 3  Task-oriented  sets 

On-demand  distribution  of  full  text  reports  on  micro¬ 
graphics  (e.g.,  microfiche)  correlated  by  task-oriented  sets. 

3. 3. 4  Higher  cuality  and  use  of  micrographics 

Authority  and  encouragement  of  technical  report  pro¬ 
ducers  to  produce  and  meet  primary  distribution  needs  zor  microfiche 
at  or  near  the  source  of  production. 

3. 3.  5  RFP  packages 

On -demand  distribution  of  full  text  reports  on  micro¬ 
graphics  correlated  by  subject  sets  for  RFP  packages. 

3. 3. 6  Research-in-progress  indexes 

On-demand  distribution  of  research-in-progress  hard¬ 
copy  indexes  for  scientific  and  technical  purposes  by:  subject  index  in¬ 
cluding  abstract,  corporate  author  index,  and  technical-personnel- 
involved  index. 

3. 3. 7  Capabilities  listing 

On-demand  (authorized)  distribution  of  hard-copy 
listings  and  maintenance  of  a  cen  ralized  registry  of  "Contractor  Tech¬ 
nical  and  Production  Capabilities  Listing. " 

3. 3.  8  Mechanized  CPS/ OCR  data  banks 

On-demand  computer-generated  management  reports 
from  mechanized  CPE  and  CCR  data  banks. 
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Automatic  distribution  of  some  type  of  truncate c  tech¬ 
nical  reports  in  hard-copy  as  part  of  announcement  packages  to  improve 
the  depth  of  the  description  and  thereby  clarify  the  likely  utility  of  the 
report  contents. 

3. 3. 10  Segmented  reports 

On -demand  distribution  of  segmented  technical  re¬ 
ports  in  hard  copy. 

3.  3. 11  Segmented  TAB 

Selective  automatic  distribution  of  segmented  (by  sub¬ 
ject  field)  announcement  journals  and  cumulative  indices  in  hard  copy 
and  on  micrographics. 

3. 3. 12  Extension  of  D&l  input  modes 

Maintenance  of  comprehensive  bibliographic  indexes 
and  inventories  of  technical  information  other  titan  reports,  such  ss; 
charts,  maps,  graphs,  technical  books,  drawings,  periodicals,  pamphlets, 
catalogs,  dictionaries,  technical  motion  pictures,  directives,  specifica¬ 
tions,  standards,  patents,  handbooks,  test  programs  and  monographs. 

3. 3. 13  Distribution  of  extended  modes 


On-demand  distribution  of  same  items  as  in  para¬ 
graph  3.  3. 12  above  on  microfiche,  microfilm,  aperture  cards,  photo¬ 
graphic  chips  and  strips,  other  microforms,  or  hard  copy,  as  appro¬ 
priate. 


3.  3. 14  Centralized  control  of  primary  distribution 

A  centralized  record  maintenance  function  that  com¬ 
bines,  to  the  extent  possible,  record  keeping  and  material  handling  of 
both  primary  and  secondary  distribution  functions. 

3. 3. 15  General  observations 

Before  each  of  the  above  projected  service  concepts 
are  described  and  analyzed,  it  is  necessary  to  make  several  general 


observations.  An  important  question  a  rises  as  to  what  relative  role,  :r. 
a  realistic  sense,  will  three  major  modes  of  graphic  record  communica¬ 
tion  have  in  the  future  with  respect  to  the  physical  form  of  the  final  pro¬ 
duct  provided  the  customer.  The  three  .major  forms,  microfiche,  roll 
film  (cartridge  form),  and  hard  copy,  can  play  individual  but  compatible 
roles  which  would  collectively  satisfy  user  require;'  H W h  tit X 

and  effective  manner.  There  are  three  major  precepts  upon  v/hich  the 
following  projected  services  O  a i,  a  it  i.rid  t  LaaL>  C  O t,  O Ca?  ct ▲  Vr 

fundamental  in  using  the  three  main  graphic  record  media  in  producing 
products  for  future  information  services.  The  precepts  are: 

(a)  For  announcement  journals,  w aether  in 
full  text,  segmented,  or  truncated  ver¬ 
sions,  the  primary  mode  of  communica¬ 
tion  has  bec-n  and  probably  should  always 
be  hard  copy. 

(b)  The  most  efficient  storage  medium  for 
reports,  and  segmented  or  truncated 
versions  of  reports,  is  microfiche. 

(c)  For  storing  or  transmitting  these  products 
having  many  cumulative  pages  (for  example 
the  complete  TAB  and  TAB  Indexes)  micro¬ 
film  (roll  film)  is  a  highly  desirable  stor¬ 
age  medium. 

3. 4  Analysis  of  Projected  DDC  Services 
3. 4. 1  TAB  on  microform 

The  sheer  volume  of  TAB  and  the  various  TAB  In¬ 
dexes  makes  it  a  likely  candidate  for  use  of  micrographic  media.  The 
storage  and  use  of  such  volumes  of  material  could  be  significantly  en¬ 
hanced  through  the  application  of  18  mm  roll  film  cartridges.  The  use 
of  either  manual  or  automatic  page -finder  microfilm  reader/  printer 
equipment  can  provide  a  fast  method  of  locating  the  desired  information. 
Cumulative  annual  indexes.,  in  particular,  cue  to  their  bulk  are  good 
candidates.  These  are  seldom  distributed  internally  by  user  organiza¬ 
tions,  but  arc,  rather,  kept  in  technical  library  locations.  Since  this 
material  is  currently  utilized  in  the  library,  it  would  be  feasible  to 
implement  a  system  displaying  cumulative  Indexes  and  abstracts  on 
microform.  Though  it  is  questionable  that  users  will  prefer  to  use  the 
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TAB  Indexes  on  microform  rather  than  nard-copy,  their  preferred  use  of 
cumulative  displays  of  abstracts  in  AD  number  order  appears  certain. 

This  could  be  produced  on  roll  film  by  use  of  available  equiomen.  directly 
from  magnetic  tapes  used  to  produce  TAB. 

The  concept  of  placing  TAB  itself  (both  c_  .ions  and 
abstracts)  on  microfilm  cartridges  opens  up  an  entirely  new  convenience 
to  DOD  users.  Users  could  find  the  reference  in  one  of  the  indexes  and 
have  immediate  access  to  the  roll  film  cartridges,  located  adjacent  to 
the  indexes,  containing  the  abstract  and  citation  of  the  document.  It  may 
even  be  advantageous  to  combine  more  than  one  year  of  TAB  in  sequence 
on  the  roll  film  for  cartridge  use;  this  would  reduce  retrospective  search 
time  in  retrieving  citation  and  abstract  information.  This  projected  serv¬ 
ice  concept  is  included  in  the  five-year  plan  alternatives. 

3.  4. 2  State -of -the -Art  Document  Packages 

Another  projected  service  concept  relates  to  on-demand 
distribution  of  full-text  material  in  micrographic  form  correlateo  by  sub¬ 
ject  sets  as  a  current  state -of -the -art  collection.  This  service  concept 
involves  significantly  more  than  a  modified  version  of  the  current  biblio¬ 
graphic  search  process.  An  effective  sta^e-of-the-art  review  must  include 
an  information  evaluation  and  selection  function  by  subject  experts.  This 
service  could  be  a  cooperative  extension  of  the  present  service  of  providing 
computer -generated  state-of-the-art  bibliographic  lists,  in  combination 
with  evaluation  functions  of  the  Information  Analysis  Centers  (IAC).  As 
envisioned  here,  the  state -of  "tns  -art  . 

(a)  Provides  full-text  on  microfiche  to 
the  requesters  for  the  service. 

(b)  Provides  a  nard-copy  index  to  the 
microfiche  package  for  use  by  the 
recuesters. 

(c)  Represents  the  most  authentic  and 
condensed  set  describing  the  state- 
of-the-art  in  a  selected  field,  since 
the  items  selected  are  a  result  :>f 
the  intellectual  effort  of  evaluation. 


It  is  logical  that  the  evaluation  and  selection  function 
could  be  performed  by  the  subject  experts  currently  located  at  the  lACs 
(as  well  as  other  places).  One  metnod  cf  effecting  such  a  service  would 
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be  to  provide  a  complete  subject  bibliography  to  the  individual  lACs. 

After  their  review  of  the  bibliography,  full-text  hard-copy  reports  can 
be  forwarded  in  bulk  to  the  IACs.  The  experts  at  the  LACs  could  perform 
the  state-of-the-art  review  thereby  identifying  the  salient  and  current  in¬ 
formation. 


In  addition,  DDC  ccula  provide  users  with  continuous 
updating  service  so  as  to  maintain  the  availability  c<'~  current  state-of-the- 
art  packages.  Although  there  are  other  methods  by  which  this  service 
could  be  performed,  it  is  clear  that  DDC  could  immediately  consider  the 
possibility  of  providing  such  an  expanded  service  to  its  users. 

3.  4.  3  Task-Oriented  Sets 


P 

u 


y 
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Another  scrvic6  concept  is  cne  o? ovision  ci  on ** c*c m 
full-text  microfiche  report  packages  correlated  into  task-oriented  sets. 
One  existing  source  of  information  essential  for  the  task-oriented  sets 


nd 


would  be  derived  from  the  1498  data  bank.  It  is  envisioned  that  the 
descriptors  on  the  1498  could  also  be  expanded  to  be  more  inclusive  and 
descriptive  of  the  project.  With  such  information,  bibliographic  search 
runs  could  provide  definitive  task-Oriented  sets  c’  microfiche  directly- 


related  to  objectives  and  problem  statements  of  the  task  ar.d  the  technology 
to  be  used  in  developing  problem  solutions.  In  reality  suen  a  service  is 
both  initiative  and  responsive.  It  is  responsive  in  the  sense  that  it  re¬ 
sponds  to  the  initial  request  for  task-related  information;  it  is  initiative 
in  the  sense  that  the  service  continuously  monitors  incoming  accessions 
to  the  DDC  collection  to  determine  their  relevancy  to  each  task  or  proj¬ 
ect  reported  on  the  1498  submissions.  Tnis  service  could  continue 
through  the  duration  of  the  task.  DDC  could  take  early  steps  to  provide 
such  a  service  for  its  users.  It  is  included  in  the  plans  presented  herein. 
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3.4.4 


Higher  Quality  and  Increased  Use  of  klicrogra pnlca 
for  Technical  Report  Distribution 
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Preparation  of  microfiche  masters  a;  or  near  the 
source  of  origin  would  result  in  a  significant  improvement  in  the  quality 
of  the  micrographic  product  ultimately  delivered.  The  need  for- improve¬ 
ment  in  the  quality  of  the  micrographic  masters  has  been  long  recognized. 
The  problem  results  from  the  poor  quality  of  the  material  shipped  to  DDC 
for  microfilming.  One  solution  to  this  problem  is  to  prepare  the  micro - 
graphic  master  at  or  near  the  source  dire 

material.  The  large  technical  report  producers  who  have  the  capability, 
if  allowed  and  encouraged,  would  prefer  to  produce  the  microfiche  masters 
either  at  their  own  facilities  or  at  a  nearby  regional  center  providing  such 
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services.  This  master  could  subsequently  be  transmitted  to  DDC  lor 
reproduction  and  primary  as  well  as  secondary  distribution. 

The  resulting  image  quality  of  the  product  ultimately 
delivered  to  the  user  wo  xld  be  high.  However,  the  policy  changes  re¬ 
quired  to  implement  such  a  service  concept  require  additional  study  to 
verify  its  feasibility  and  to  plan  for  the  cooperation  that  would  be  necessary 
for  its  success. 

3.  4.  5  RFP  packages 


The  on-demand  distribution  of  full-text  microfiche 
correlated  by  subject  sets  for  RFP  packages  is  currently  in  an  experi¬ 
mental  stage.  The  service  will  not  only  provide  equal  availability  of 
documentation  to  all  contractors  but  could  nave  a  significant  effect  on  the 
cost  of  many  contracts.  Despite  one  estimate  that  the  annual  require¬ 
ment  would  approximate  18  million  microfiche,  costing  i.  8  million  dollars 
for  reproduction  alone,  to  satisfy  these  RFP  program  demands,  it  appears 
to  be  a  worthy  service  concept.  It  is  included  in  projected  plans. 

3.  4.  6  Research-in-pro gress  indexes 


In  order  to  minimize  the  effect  of  the  long  time  delay 
between  project  completion  and  eventual  receipt  ox  documents  through 
the  secondary  distribution  function,  information  regarding  work-in-progress 
could  be  disseminated  at  the  time  work  is  tinder  way.  The  on-demand 
distribution  of  research-in-progress  hard-copy  indexes  would  not  only 
close  this  time  gap  but  would  be  an  effective  method  of  informing  decision 
makers  about  to  begin  new  research  efforts  whether  or  not  similar  efforts 
are  under  way.  The  three  indexes  that  could  be  provided  are;  subject 
index  including  abstracts,  corporate  author  index,  and  an  index  of  chief 
technical  personnel  involved.  The  latter  index  could  also  serve  the  function 
of  providing  a  registry  of  experts  in  specific  fields.  The  indexes  would 
probably  further  result  in  a  decrease  in  secondary  distribution  volume  and 
an  increase  in  primary  distribution  volume.  This  is  likely  since  the  inter¬ 
ested  recipients  will  be  made  aware  of  the  forthcoming  issuance  of  the 
document  and  will  request  it  be  sent  to  them  at  the  time  of  initial  publica¬ 
tion.  In  this  way  a  large  percentage  of  what  might  have  been  secondary 
distribution  would  be  absorbed  in  the  primary  distribution  stage.  Such  a 
group  of  indexes  would  have  high  value  in  the  DOD/RDT&.E  community. 

The  service  concept  is  included  in  projected  plans. 


1 


3.  4.  7  Capabilities 


It  is  anticipated  that  CO D 


v/::.  eventua../  implement  a 
centralized  registry  containing  technical  md  production  capabilities  of 
each  of  the  DOD  contractors.  Such  a  registry  could  have  a  ma-cr  impact 
on  the  efficiency  of  the  technical  procurement  process.  It  is  reasonable 
to  assume  that  DDC  is  a  likely  choice  for  me  ultimate  location  of  such  a 
data  bank.  The  maintenance  of  a  centralized  registry  together  with  the 
on-demand  distribution  of  hard-copy  listings  (''Contractor  Technical  and 
Production  Capabilities  Listing")  is  an  attractive  service  concept.  It  is 
included  in  projected  plans  considered  in  this  report. 


3. 4.  8  Mechanized  C?i^/CCm  mte  banks 

The  CPE /C CL  reporting  system  is  operated  by  manual 
means.  The  activity  of  this  data  bank  is  currently  quite  low.  However,  :: 
is  envisioned  that  request  traffic  Oil  ul  oil  v  r;  information  bank  will 
increase.  In  order  to  move  toward  a  fuller  management  information,  system 
capability,  DDC  could  mechanize  the  CPZ/CCH  data  banks.  This  is  con¬ 
sidered  in  the  projected  plans. 

3.  4. 9  Truncated  announcement 

This  concept  involves  automatic  hard-copy  distribution 
of  one  of  several  forms  of  truncated  technical  reports  as  part  of  me 
announcement  package  to  improve  ire  ceot-i  o_  cescrionon  oi  r^porj  con.** 
tents  .  It  is  currently  believed  ixici*  SSI  inr *j  c Z—C  voiume  ox  iuxi**cexi 
technical  material  is  being  requested  by  m  vO  v  C X* b  ■  U  v . e x  vc»k»  i3v» 

better  appraised  of  the  contents  of  i»xi»e  ci* t>a>e  vuiti s  Ox  ^ s  *" 

ment,  he  should  be  able  to  make  a  more  discriminating  selection  of 
material  pertinent  to  his  needs. 

The  concept  of  trunca  xxon  ivoc  j!  to  tiio  proo* 

lem  of  improving  the  announcement  process.  The  use  o:  me  abstract  nas 
only  partial  effectiveness  as  a  method  for  transmitting  information  re¬ 
garding  the  content  of  technical  reports.  There  are  many  approaches  to 
the  subject  of  effective  truncation;  several  of  these  alternatives  deserve 
evaluation.  For  example,  full-text  or  i>*  kt»*V*C**Vi  Vt  b  C  C  V  bC  Lb  0*»  »  4  aai.V/»  V> 

xiche  could  be  provided  with  TAB.  An  even  better  possibility  v/oula  be 


to  select  four  representative  pages  trom  me  aoeumen 


ic.  prinr  exes  c 


four  pages  on  each  quadrant  of  an  8-1/2  by  11  sneer  of  paper, 
calculated  that  this  process  would  result  in  an  average  of  XOu  pages  pet- 
major  DDC  subject  field.  This  could  be  published  at  the  same  intervals 
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as  TAB.  Instead  of  TAB  being  distributed  to  individuals,  -he  user  could 
receive  has  selected  subject-field  booklets  containing  the  truncated  ver¬ 
sions  (four  pages  each)  of  the  reports  in  his  field  of  interest. 

To  aid  the  user  in  coping  with  the  unrealistic  magni¬ 
tude  he  must  read,  a  conceivable  effort  could  be  made  to  curtail  the  vol¬ 
ume  of  full-text  material  he  first  receives.  This  could  take  the  form  of 
requiring  that  all  significant  elements  cf  every  technical  report  be  con¬ 
densed  into  two  pages.  If  only  these  pages  plus  the  title  page  were  dis¬ 
tributed  in  full  size,  the  information  needs  of  a  very  large  percentage  of 
the  recipients  might  be  satisfied. 


■  I 


f 


a 


Although  the  need  for  a  step  in  this  direction  appears 
necessary,  additional  information  is  recced  to  determine  whether  it  is 
advisable  to  employ  some  form  of  report  truncation.  A  study  should  first 
be  conducted  to  determine  the  motivation  oehir.d  the  bulk  of  present  re¬ 
quest  activity.  Before  investing  any  resources  in  restructuring  abridg¬ 
ments  or  condensation,  it  must  be  determined  if  such  a  service  concept 
will  work  to  advantage.  Since  the  service  of  providing  full-size  hard¬ 
copy  is  free,  users  may  not  acknowledge  a  system  providing  them  with 
short  form  documents  anyway.  If  a  charge  were  established  for  full-size 
hard-copy,  it  is  probable  that  users  would  be  much  more  discriminating 
in  their  ordering  decisions.  However ,  this  would  require  major  policy 
changes.  Before  a  truncation  approach  can  be  recommended  or  imple¬ 
mented,  studies  should  first  be  undertaken  to  determine  its  feasibility. 

3.  4. 10  Segmented  technical  reports 

This  concept  aims  to  provide  the  user  with  only 
building -block  informational  elements  cf  the  technical  report  he  requests, 
rather  than  the  entire  document.  The  concept  of  segmentation  involves 
subdividing  a  document  into  definable  prescribed  portions.  The  concept 
requires  that  the  original  hard-copy  be  microfilmed  in  such  a  manner  as 
to  make  it  possible  to  distribute  the  whole  report.  I: 

has  been  suggested  that  the  document  could  effectively  be  broken  up  into 
six  parts,  for  example: 

(a)  Abstract  and  Table  ox  Contents 

(b)  Background  and  Purpose  of  Report 

(c)  Technical  Approach  and  Problems 
encountered 

(d)  Conclusions  (or  Significant  Findings) 

(e)  Recommendations 

(f>  Bibliography 
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In  order  for  the  concept  io  work,  i-  v/ould  he  necessary 
for  DOD  to  require  that  all  technical  reports  emanating  from  the  ?.D7-~ 
process  be  structured  according  to  a  prescribed  format.  Only  this  way 
could  the  original  document  be  microfilmed  with  appropriate  markings 
defining  each  of  the  six  sections.  Selected  portions  of  the  microfiche, 
blown  back,  could  then  be  mailed  to  the  requester. 


This  concept  is  based  upon  the  assumption  ;hat  most  of 
the  recipients  are  not  interested  in  receiving  the  entire  text.  In  a  very 
large  percentage  of  the  cases,  a  portion  of  the  text  (and  probably  a  very 
small  portion)  will  possibly  satisfy  the  requester  and  will  accomplish  es¬ 
sentially  the  same  result  as  the  full  text.  This  concept,  it  is  suggested, 
might  reduce  the  volume  of  hard-copy  distributed  co  users  without  re¬ 
ducing  the  effectiveness  of  communicating  information  from  producer  to 
user.  Conceivably  it  could  reduce  the  volume  of  material  distributed  to 
the  level  that  the  user  can  realistically  use. 


Assuming  the  technical  feasibility  of  this  concept  qpT  *  jd  \,  A 
were  shown,  the  economic  segmer.ted~portTohs  or.individual  microfiche 
rather  than  blow-back  hard-copy  Is  questionable.  Although  it  is  possible^  ltfL 
it  appears  to  be  uneconomic  because  it  would  be  Itearly^as" ~expenstve~to  ^ 

send  a  portion  of  the  text  on  microfiche  as  it  is  :o_send  the  entire  coca-  V  yffb  , 
ment  on  microfiche.  This,~  plus  the~ccs:5  tnvolv~ed~ir.  providing  adequate  JV 
reading  devices  for  the  users,  precludes  this  version  of  the  concept  from  tyS? 
further  consideration. 


Although  this  concept  may  have  appeal  to  those  respon¬ 
sible  for  report  reproduction  and  distribution ,  it  has  highly  questionable 
technical  feasibility.  In  order  for  the  concept  to  work,  it  must  be  re¬ 
quired  that  all  technical  reports  emanating  from  RDTAE  activities  be 
structured  according  to  ci  ir  OG t.  h. * w  *  n.c. »•  k  > b  « b  \\  *1  ct *  G  t* ikb  du,j*cGpv  * 

considered  technically  unfeasil  - \S  ,  »\  .......  W  .V  ■»  .  i *- P  Ci  *  .  G  O ..  1  p  — /  O  V_  .""j  O* 

technical  reports  vary  to  such  a  significant  degree  that  such  a  formalized 
structuring  to  cover  all  technics. "reporting  throughout  DOD  is  judged  ar. 
unfeasible  requirement.  The  service "concept  is  therefore  not  included 
in  projected  plans. 


3.4.H  Segmented 


This  concept  involves  tr~.  selective,  automatic  dis¬ 
tribution  of  TAB  and  TAB  cumu.ative  indexes  segmented  mad  organized 
by  subject  field.  Such  segmentation  could  be  distributed  in  either  hard- 
"copy' or  micrographic  form.  This  concept  would  require  the  creation  of 
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22  separate 


indexes,  one  for  each  D DC  s,ub  c 


lu* 


mere  are 


many  users  interested  in  only  a  portion  of  TAB,  it  is  clear  that  many 
user  organizations  wiil  ^tTA  rccuireThd-  full  set  of  abstracts  ancfTAB 
indexes.  Production  of  TAE  and  the  indexes  a^  .they  currently  exist 
woutd  have  to  continue.  In  aadiAcn,  Utrs  would  utsire  various  combi¬ 
nations  of  coverage  in  tne  subjec..  atuexes,  mereoy  presenting  a  very  per¬ 
plexing  problem  in  the  method  of  breaking  up  the  indexes.  For  these 
reasons  this  service  concept  is  not  included  in  tne  projected  plans. 


3.  4. 12  Extension  of  in  out  modes 


The  BDTccE  commumiy  requires  access  to  more  tech¬ 
nical  information  than  is  available  from  ] 

To  serve  the  informational  nee  as  of  RET 
some  day  fail  to  DDC  to  consider  the  inclusion,  of  services  concerned  with 
charts,  maps,  graphs,  technical  books,  drawings,  periodicals,  pam¬ 
phlets,  catalogs,  dictionaries,  teennieal  motion  pictures,  directives, 
specifications,  standards,  patents,  handbooks,  test  programs  and  mono¬ 
graphs.  Maintenance  of  cornprerr-nsivo  bibliographic  Indexes  that  in¬ 
ventory  this  material  may  some  uuy  be  km;.  The  administrative,  legal 
and  budgetary  aspects  of  implementing  sue.,  comprehensive  services  as 
implied  in  this  concept  would  have  to  be  carefully  studied.  For  these 
reasons  the  service  concept  is  recommenced  for  study  in  the  projected 
plans. 


»  teenmea.  service  reports, 
users  adequately,  it  may 


3.  1  .  a3  i.i.i/  V.  . .  O ..  ' — ' . 

This  concept  involves  providing  physical  access  or 
secondary  distribution  of  the  same  Dal  items  listed  in  paragraph  3.  4. 12 
above  on  microfiche,  microfilm  aperture  earns,  photographic  chips  ar.c 
strips,  and  other  microforms  or  rare -copy  as  appropriate.  Identical 
comments  apply  witn  resoect  to  tne  need  for  study  before  further  consid¬ 
eration  in  DDC  planning. 


3.1.1.-  ^entranced  eorir. 


— m  y  v*  ro.j 


-  ms  ecr.cep:  conceives  o*  .a  ccacrcLlizoo 
tenance  function  :hai  could  combine  :oo  accord  Keeping  and  material  han- 
oo g  r  a  i ion c.  oi  primary  ana  sGv-G*.c.ary  a _  b  j  m  u  no . .  io  a  corlsic.orablG 

wXvC  i.  nv  . .  O  a.  u  h  U  C  *1  >_  «  ,  A  k,v«.h  vO  ,  i  .  V- 1 ,,  Qig  f ' ,  ;  ,  ,‘)T.  tp1  f  ^ 

production  steps  of  typographic  composition  of  DOD  reports.  This  con¬ 
cept  was  discussed  in  detail  in  Section  D,  paragraph  1.  8.  3,  above.  The 


concept  coulc  eventuauy  nave 


Ct  i.id 


a: or  irnoact  uoon  tne  entire  pubiica- 
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tion  and  distribution  process.  Capturing  the  record  in  machine -readable 
form  near  the  source  of  authorship,  plus  achievement  o;  automatic  ma¬ 
chine  formatting,  appears  feasible  and  significantly  more  economical 
and  efficient  than  the  pres  era  procedures.  However,  the  impact  of  such 
a  concept  would  be  of  such  magnitude  and  breadth  in  scope  th  di  ciX*  invcs-* 
tigationai  study  would  have  to  be  conducted  before  steps  toward  imple¬ 
mentation  could  realistically  take  place.  The  projected  plans  provide  for 
such  an  investigational  study. 

3.  4. 15  Other  possibilities  for  furare  attention 


There  are  a  number  of  other  system  service  concepts 
that  could  be  hypothesized  as  DDC  services  depending  on  the  extent  of 
changes  in  its  role  and  missions  in  the  future. 


DDC  should  continually  appraise  the  Government 
Printing  Office  (GPO)  capability  for  computer -ariven  composition. 

There  are  presently  available  several  pieces  of  less  complicated  and 
less  expensive  equipment  to  do  DDC’s  typographic  composition  produc¬ 
tion  jobs  in  the  event  that  present  GPO  facilities  become  overloaded  to 
a  point  of  insufficient  capability  to  meet  DDC's  requirements. 

DDC  should  con  ► <>ii >.* *. . a  j  yf* uahC  lib  fb L C X* a  ** 

ties  with  respect  to  service  concepts  related  to  ?d;D  program  fiscal  data 
services  and  other  management  ir :  ormatic..  services  that  DDC  might  be 

asked  to  undertake. 


DDC  should  ft  nmen  e-xamme  and  investigate  the  feasi 
bility  of  transmitting  document  r-.. meats  plus  bibliographic  requests  and 
high  priority  responses  via  tele  ommunications  media,  hi  any  present 
Government  telecommunicatior  s  systems  are  in  existence  that  coula 
partially  satisfy  some  of  the  priority  DDC  service  oemar.ds  especially 
in  areas  of  management  information  services. 
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PROCESS  ACTIVITIES,  D&I  ITEMS,  AMD  CANDIDATE  APPLTCA- 
TIOXS  FOR  MICROGRAPHIC  MEDIA  FOR  PROVIDING  SERVICES 


4.  1  Introduction 


The  string  of  process  activities  necessary  to  deliver  an  infor 
mation  service  from  source  to  user  usually  threads  through  three  com¬ 
munities: 

(a)  Source  Production  (P-  -  In  the  case  of 
technical  reports  this  includes,  for  ex¬ 
ample,  Government  laboratories  and 
contractor  facilities  engaged  in  research 
and  development  that  generate  reports  on 
results  of  their  work. 

(b)  Intermediate  Processing  (II)  -  Best  typi¬ 
fied  by  DDC  itself,  where  original  infor¬ 
mation,  though  produced  in  part  at  DDC, 
is  primarily  received  from  others 
(Community  I)  for  the  purpose  of  re¬ 
packaging  and  processing  for  services 
styled  to  meet  user  needs,. 

(c)  User  Organizations /Individuals  (III)- 
Where  the  information  products  and 
services  available  from  both  Source 
Production  (I)  and  Intermediate  Pro¬ 
cessing  (IT)  Communities  are  deliv¬ 
ered  for  use. 


It  is  important  that  DDC  maintain  an  awareness  of  the  pro¬ 
cessing  activities  that  occur  in  handling  DIM  items  before  they  arrive  as 
input  to  DDC,  and  to  be  aware  of  tuu  acu.\*i\  i ac* r'risj  ooscr cv ,«\f2  Oi  the 

user  community  as  they  handle  products  and  services  ?rov  d  by  DDC. 
As  evolutionary  changes  occur  in  assignments  and  mission,  of  organiuu- 
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.ctivities 


tions  participating  in  RDT&S  STIXFO  service  sys: 
cation  between  these  three  communities  (see  7 
Changes  in  both  policy  and  technology  car.  be  I 
that  are  likely  to  redistribute  responsibility  for  tne  process::  _ 
employed  in  primary  and  secondary  distribution  of  technical  repo 
Therefore,  the  analysis  which  follows  considers  process  activities  en¬ 
countered  in  all  three  communities  in  order  that  the  five-year  pro;  ec  tec 
plan  will  not  be  limited  to  simply  the  list  c:  process  activities  perform, 
by  DDC  today. 
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4 .  2  D&I  Items  ar.d  Ps’oeess  Activi: ics  Constituent  to  Sex-vice 

Concepts 

The  service  concepts  considered  in  Section  D.  3  have  been  de¬ 
scribed  in  terms  of  their  information  content  and  format  as  delivered  to 
the  users.  The  service  concepts  are  specific  in  nature  and  permit  iden¬ 
tification  of  physical  D&I  items  (source,  intermediate  and  end  product) 
or  communication  media  required.  Thus  for  any  specific  service  concept 
the  set  of  D&I  items  necessary  to  provide  the  service  can  be  listed. 

In  Figures  11  and  12  the  D&I  items  .  t.  es^ary  to  provide  existing 
service  concepts  A  through  O  and  projected  new  services  X-l  through  N-14 
are  displayed  as  column  headings.  Each  row  in  this  matrix  identifies  a 
specific  process  activity.  Each  column  is  subdivided  to  indicate  those 
communities  in  which  process  steps  are  carried  out  in  handling  the  D&I 
items. 

This  matrix  readily  shows  "where  the  action  is"  throughout 
the  entire  region  of  overall  ST  INFO  service  system  activities  and  pro¬ 
vides  a  first  step  for  focusing  attention  to  areas  of  special  interest.  It 
is  also  possible  to  adjust  focus  to  other  areas  while  at  the  same  time 
maintaining  an  embracive  picture  of  the  "consequences"  of  selecting  any 
particular  service  concept  for  implementation  anywhere  in  tne  RDT&E 
STIXFO  service  system  network. 

4.3  identifying  Areas  of  Application  for  Micrographics 

Having  chosen  service  concepts,  and  having  identified  con¬ 
stituent  D&I  items  and  the  process  activity  steps  through  which  they  flow, 
the  question  can  be  asked  at  each  point  of  entry  on  the  matrix  of  Figures 
11  and  12. 

"Is  the  handling  of  this  D&I  item  at  this  process  activity 
step  a  potential  application  for  the  use  of  micrographic 
record  media?"  (Xote  that  this  is  not  the  same  as  asking 
if  micrographic  media  would  be  a  satisfactory  substitute 
for  the  existing  D&I  record  media.  The  area  of  interest 
is  in  whether  or  not  there  is  an  application  of  micro- 
graphic  media  in  performing  the  process  activity  on  the 
D&I  item  received  as  input. 

It  can  also  be  asked  if  the  process  activity  is  an  application  for  hard-copy 
and/or  electronic  data  processing  record  media. 
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In  the  matrix  of  Figure  D- 1 3  ..uve  been  made  to  show 

tne  present  or  potential  applications  ox  thrve  record  media:  (AI)  micro¬ 
graphics,  (H)  hard-copy,  and  (E)  electronic  «.Saza  processing.  *  ho  entries 
reflect  both  current  practice  and  future  methods  that  can  be  anticipated 
based  techniques  under  development,  in  the  Figure  D-13  matrix,  the 
rows  of  process  activity  steps  have  been  ur-rayaa  a.-,  follows: 

(a)  Community  II  id.  .  -  All  process  steps 
as  may  be  found  In  community  II  (where 
intermediate  processing  is  carried  out). 

(b)  Community  I  -  Those  process  activity 
steps  unique  to  ana  found  only  in  ac¬ 
tivities  perforate  a  m  me  source  pro¬ 
duction  group.  (Xote  mat  many  of  the 
process  activities  listed  under  Com¬ 
munity  II  are  aAo  performed  in  Com¬ 
munity  I. ) 

(c)  Community  Hi  -  d'hote  process  ac¬ 
tivity  steps  which  arc  found  exclu¬ 
sively  in  the  user  community. 


4.4  Technology  Required  to  Implement  Service  Concepts 


Using  the  matrix  displays  as  tools  for  analysis,  the  individ¬ 
ual  process  steps  that  present  possible  applications  for  micrographic 
media  can  be  identified  with  sufficient  spec  .ficity  to  clarify  the  particu¬ 
lar  demands  on  equipment,  materials  arm  ...at hods.  Flow  rates,  pro¬ 
duction  capacity ,  load  factors,  end  questions  of  compatibility  of  format 
and  standards  must,  of  course,  be  taken  into  consiueration  in  identify¬ 
ing  the  particular  technology  to  be  selected  to  perform  the  process  step 
where  micrographic  media  is  involved.  O  **CC  C  pd**Oi*A**(t4<*CC  1  C  C  x  C  " 
ments  are  specified,  the  capabilities  of  available  technology  car.  be  com¬ 
pared  and  the  need  for  any  new  technological  development  identified. 


The  matrix  displays  as  used  here  arm  powerful  analytic  tools 
for  identifying  specific  development  actions  .  ocuired  in  a  highly  oerai  e-d 
way.  It  Is  first  necessary,  of  course,  to  identify  the  particular'  service 
concepts  to  which  the  development  actions  .me  to  respond  r  -L4 .  .  A  .C  S  C  C  — 
tions  which  follow,  choices  of  preferred  service  concepts  have  been  mad*, 
and  structured  into  a  act  of  at  .creative  plans  suggested  for  DDC  to  pur¬ 
sue  over  the  next  five  pears.  The  particu"  m  matrices  presented  in 
Figures  11,  12  and  13  are  those  that  wer  used  to  identify  the  specific 
tecnnologicai  requirements  to  implement  these  services  and  to  identify 


: :  the  specific  development  actions  required  to  achieve  the  projected  pro- 

\  duction  capabilities  necessary  to  handle  all  the  desired  service  appliea- 

|  ~  tions  of  micrographics, 

\  * 

|  Although  it  is  conceptually  possible  to  transform  the  con- 

i  "  tents  of  the  state-of-the-art  knowledge  (Part  HI  of  this  report)  into  a  ca- 

|  - 1  pability  matrix  to  perform  the  comparison  between  capability  and  need, 

j  ‘his  v/as  not  considered  practical  within  the  time  scale  of  this  study, 

j  ~  Instead,  state-of-the-art  technology  was  taken  into  consideration  by  less  for 

!  .  I  Mai,  though  no  less  valid,  methods  by  the  study  team  reviewing  together 

j  both  the  selected  service  concepts  and  the  development  actions  necessary 

|  ~j  for  inclusion  in  the  five-year  plan. 

I  A  matrix  of  the  technology  in  micrographics  could  be  es- 

1  <  tablished  and  used  advantageously  in  conjunction  with  the  analytical  tools 

-  ■  presented  herein  as  a  method  for  DDC's  maintenance  of  a  continuing  eval¬ 

uation  of  available  technology  related  to  the  requirements  of  future  DDC 
j  plans  and  programs. 


5.  THE  RATIONALE  FOR  SYNTHESIS  OF  AN  ACTION  PLAN 

The  methodology  to  be  described  in  this  section  and  which  will  be 
applied  in  Section  F  rests  upon  the  development  of  a  set  of  functions 
which  it  is  deemed  desirable  that  DOC  accomplish,  and  which  are  con¬ 
sistent  with  the  requirements  placed  on  DDC.  These  functions  are  re¬ 
flected  in  the  set  of  service  concepts  described  in  Section  D.  3.  In  ! 

parallel  with  this,  all  necessary  D&I  items  and  necessary  process  steps  | 

to  accomplish  given  service  concepts  are  presented  in  matrix  form  in  f 

Section  D.  4.  In  addition  it  has  previously  been  determined  whether  1 

micrographics,  hard-copy,  or  digital  is  a  useful  medium  for  processing  | 

the  D&I  item  at  each  process  step,  and  whether  the  process  step  is  con¬ 
sidered  a  candidate  for  the  application  of  micrographics.  j 

I  • 

The  following  paragraphs  deal  with  the  method  of  analyzing  these  f  ; 

several  bodies  of  information  and  their  synthesis  into  development  action 
plans. 

5. 1  Detail  of  the  Methodology 

The  set  of  service  concepts  described  in  D.  3  derive  from  an 
inference  of  the  desirable  functions  that  DDC  might  serve  within  the  con¬ 
text  of  its  mission  requirements.  They  have  yet  to  be  evaluated  critically 
to  see  whether  they  are  either  achievable  or,  if  so,  whether  they  are 
actually  desirable  objectives.  Those  service  concepts  which  survive 
this  analysis  remain  to  be  integrated  into  an  action  plan  or  a  set  of  alter¬ 
native  action  plans.  The  arguments  on  desirability  and  feasibility  (in 
the  general  sense)  are  mostly  heuristic;  those  oa  achievability  must 
appeal  to  state-of-the-art  considerations  and  to  pinpointing  specific 
copies  for  study  or  equipment  and  materials  development.  The  integration 
of  any  or  aU  of  them  into  a  plan  involves  deeper  consideration  of  the 
necessary  specific  developments  in  terms  of  scheduling,  costs,  and  in¬ 
terim  impact  on  present  operations.  For  these  reasons  the  rationale 
will  be  described  in  just  that  order:  the  ranking  and  grouping  of  candidate 
service  concepts  according  to  desirability  and  general  feasibility;  specific 
developments  necessary  to  the  achievement  of  th  2  service  concepts; 
synthesis  of  alternative  plans. 

5. 1. 1  The  ranking  and  grouping  of  service  concepts 

There  are  two  major  areas  of  mission  responsibilities 
for  DDC.  These  are  support  services  for  RDT&E  management,  and  the 
provision  of  Technical  Information  Services  in  direct  support  of  RDT&E 
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programs  and  projects.  Thus  the  desirability  of  a  specific  service  con¬ 
cept  can  be  estimated  by  the  "value"  it  should  have  to  users  in  both  types 
of  activity.  DOC  has  a  third  mission  to  conduct  developmental  studies 
in  the  information  processing  field.  This,  however,  is  construed  to 
mean  in  specific  applications  areas  of  interest  to  DDC  operational 
missions.  DDC  is  not  expected  to  conduct  research  or  support  research 
for  its  own  sake.  Thus  the  desirability  of  undertaking  a  new  service  con¬ 
cept  is  not  increased  because  it  would  present  interesting  development 
problems;  its  desirability  must  arise  through  operational  missions. 

Each  candidate  service  concept  is  ranked  as  being 
low,  medium,  or  high  in  regard  to  its  value  to  each  of  the  two  operational 
missions.  At  the  same  time  the  general  feasibility  of  accomplishing  such 
a  service  is  similarly  estimated.  To  synthesize  this  information,  "low" 
is  assigned  a  value  2,  "medium"  a  4,  and  "high"  a  6.  Intermediate  values 
of  3  or  5  can  occur  if  it  is  reasonable  to  say  that  the  desirability  rests 
somewhere  between  low  and  medium,  or  medium  and  high.  Nothing  is 
done  numerically  with  the  assignment  to  feasibility.  The  scores  or 
values  are  now  summed,  giving  a  total  between  4  and  12. 

The  set  of  service  concepts  is  then  grouped  into  sub¬ 
sets  whose  scores  fall  within  specified  ranges.  The  choice  of  range  is 
purely  a  matter  of  judgement.  For  example,  scores  of  seven  and  above 
were  used  to  define  the  most  desirable  group  in  the  analysis  in  Section  F. 

This  would  mean  that  the  service  would  be  more  than  moderately  desir¬ 
able  to  at  least  one  of  the  two  communities  of  users,  in  view  of  the 
dissimilarities  in  types  of  information  needed  by  the  two  users,  it  is 
not  surprising  that  no  service  would  be  expected  to  score  as  high  as  12, 
or  even  as  high  as  10. 

The  rationale  here  described  calls  for  similar  treat¬ 
ment  of  contemplated  service  concepts  that  fall  within  a  particular  range 
of  scores,  unless  strong  indications  to  the  contrary  arise  from  feasibility 
or  other  arguments. 

5. 1. 2  Specific  development  actions  necessary  to  the 

achievement  of  service  concepts 

There  are  two  levels  of  consideration  of  development 
actions  relating  to  the  implementation  of  a  given  service  concept.  These 
levels  have  to  do,  first,  with  minimal  development  actions  which  would 
enable  the  implementation  of  a  certain  service  concept  and,  second,  with 
accomplishing  the  same  purpose  more  effectively  -  at  some  future  time  - 
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as  a  consequence  of  additional  development.  Where  possible  it  is  desirable 
to  keep  these  levels  distinct,  for  this  may  have  much  to  do  with  the  pro¬ 
gramming  of  a  set  of  development  actions,  and  will  certainly  have  a  place 
in  discussions  of  the  impact  of  the  plan  on  DOC  operations. 

The  identification  of  detailed  development  requirements 
comes  mainly  from  state-of-the-art  considerations,  as  well  as  from  know¬ 
ledge  of  the  present  capabilities  (production-wise  as  well  as  technological) 
of  DDC.  The  vehicle  used  in  establishing  the  particular  developments 
necessary  to  a  specific  service  concept  is  the  matrix  of  D&I  items  versus 
process  steps  previously  developed  for  each  service  concept  (see  Figures  11 
and  12),  and  that  matrix  which  identifies  possible  areas  of  application  of 
micrographic  media  (Figure  13). 

All  aspects  of  development  requirements  have  to  be 
considered  here.  These  will  include  materials,  equipment,  methods,  and 
procedures.  Also  to  be  considered  are  feasibility  studies  and  pilot  opera¬ 
tions.  All  the  relevant  development  actions  are  then  evaluated  for  cost  in 
dollars,  manpower,  and  time. 

5. 1. 3  If  a  specific  purpose  is  to  look  particularly  for  appli¬ 
cations  of  a  special  form,  process,  or  method,  the  examination  of  the 
admissibility  with  regard  to  that  form  or  process  should  be  made  with 
care.  In  the  present  instance,  for  example,  interest  is  focussed  on 
possible  applications  of  micrographic  forms  within  the  sequence  of  pro¬ 
cess  steps  that  result  in  a  service,  as  well  as  its  consideration  as  a 
form  for  the  final  product.  The  mere  possibility  of  making  a  certain 
D&.I  item  in  a  special  form  is  not  a  sufficient  reason  for  so  doing.  One 
must  consider  the  sequence  of  process  steps  that  together  comprise  the 
service  concept,  and  systematically  study  the  impact  of  the  introduction 
of  a  new  form  at  any  step.  Further,  the  relations  with  other  service 
concepts  which  may  well  involve  the  same  process  steps  must  be  examined. 

Once  the  specific  development  actions  are  specified 
they  must  be  evaluated  as  to  cost,  in  both  dollars  and  manpjv.er,  and 
time.  If  there  is  a  natural  sequencing  to  the  set  of  development  actions 
relating  to  a  service  concept,  this  too  must  be  specified,  for  it  must  be 
known  where  the  undertaking  of  some  particular  development  step  depends 
on  having  completed  some  other.  This  then  yields,  for  a  giver  service 
concept,  a  string  of  development  actions  that  is  similar  to  a  PERT  chart 
in  that  it  shows  some  sequencing  and  parallelism  in  the  required  actions. 
These  may  be  placed  along  a  time  line  where  the  "step  completion  events” 
are  separated  by  at  least  the  minimum  times  required  for  each  de  /elop- 
ment. 
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With  two  or  more  such  displays  relating  to  the  service  concepts  that  com¬ 
prise  the  action  plan  under  consideration,  a  composite  chart  can  be  pre¬ 
pared  showing  all  the  development  steps  relating  to  the  complete  plan.  In 
some  cases  the  same  development  step  may  be  found  in  more  than  one 
service  concept  sequence.  If  so,  the  development  requirements  for  the 
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two  merge,  but  there  is  now  an  interaction  between  the  two  that  affects  the 


scheduling. 


The  further  scheduling  involves  the  consideration  of 
resources,  money  and  manpower,  and  their  effect  on  the  time  it  will  take 
to  achieve  a  given  development  step.  Some  allocation  of  resources  has 
to  be  made  on  the  basis  of  other  considerations,  once  such  alternatives 
appear. 


The  final  arguments  that  are  brought  to  L  on  the 
plan  relate  to  some  considerations  that  are  less  technical  than  those  just 
described.  The  two  main  types  of  these  are  policy  considerations  and 
training.  It  may  be  that  implementation  of  a  plan,  or  implementation  of 
a  service  resulting  from  the  indicated  development,  requires  changes  in 
policy  at  levels  higher  than  DDC.  Time  may  be  consumed  in  effecting  the 
change  or,  indeed,  it  may  turn  out  to  be  denied.  Such  a  contingency  should 
be  taken  into  account  before  DDC  launches  a  long-range  development  action 
plan.  Training  has  two  aspects:  \D  training  personnel  in  DDC  to  carry 
out  new  processes  or  procedures,  and  (2)  educating  users  to  the  desira¬ 
bility  of  receiving  new  and  different  products,  or  having  available  new 
information  services. 
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E.  APPRAISAL  OF  PROJECTED  UTILITY  AND  FEASIBILITY  OF 
MICROGRAPHIC  MEDIA.  IN  DDC  OPERATIONS 


NOTE: 

This  section,  still  in  preparation,  ’"'ll  equate  document  handling 
service  systems  to  activities  heavily  involved  with  material  handling. 

The  argument  will  proceed  pointing  out  that  the  prime  utility  of  micro¬ 
graphic  record  media  is  in  the  reduction  of  material  handling  problems 
insofar  as  bulk  shipment  and  storage  are  concerned.  Recognition  will 
be  given  to  the  special  problems  created  in  material  handling  by  usi 
micrographics. 

The  characteristics  and  a^ributes  of  various  micrographic  media, 
such  as  video  tape,  photographic  films --including  silver  enrulsion,  diazo 
and  Kalvar  -  -will  be  briefly  described;  also  to  be  mentioned  are  plastic 
thermo-recording  media  and  the  direct  imprint  letter  press  method  used 
to  prepare  Microprint  (opaque)  cards.  The  prime  areas  for  application 
of  various  formats  including  cartridge  roll  film,  aperture  cards,  micro¬ 
fiche,  etc.  will  be  Identified. 

As  a  result  of  the  findings  in  the  State  -of -the -Art  Review,  we  will 
summarize  the  activity  levels  now  estimated  in  production,  use,  and  R&D 
in  the  major  micrographics  areas.  Thu,  will  show  a  very  sharp  com¬ 
parative  increase  in  the  utilization  of  microfiche  and  cartridge  roil  film. 

The  section  will  end  describing  the  &  election  of  the  COSATI 
standard  microfiche  format  for  unit  records  handling  such  items  as 
technical  reports.  It  will  recommend  supplementing  this  with  the  use  of 
cartridge  roll  film  in  information  products  as  typified  by  the  suggested 
annual  cumulations  of  TAB  abstracts  and  indexes. 
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1.  INTRODUCTION 


There  are  two  main  areas  of  concern  that  relate  to  the  develop¬ 
ment  program  of  DDC.  The  first  of  these  relates  to  the  overall  system 
philosophy  which  should  guide  DDC  in  all  of  its  development  activities  — 
Integrated  Process  Control.  The  point  which  will  be  made  is  that  any 
evolution  should  be  consistent  with  the  fundamental  purpose  of  shifting 
from  "batch  processing”  to  a  more  "continuous  processing"  mode  of  op¬ 
eration.  The  second  area  deals  with  a  systematic  development  of  action 
plans,  the  methodology  for  which  is  described  in  Section  D.  6.  These 
plans  are  composed  of  more  or  less  desirable  service  concepts  which 
are  analyzed  to  determine  the  development  actions  which  they  imply  and 
the  costs  that  will  be  incurred  if  they  are  selected. 

In  this  section  a  set  of  alternative  action  plans  will  be  developed 
with  evaluative  information  included  for  each  plan  to  assist  in  making  a 
decision  on  which  of  them  to  pursue.  It  should  be  pointed  out  that  the 
choice  of  plans  and  the  manner  of  their  implementation  should  be  such 
as  to  lend  itself  to  the  integrated  system  philosophy,  although  the  con¬ 
version  of  present  operations  to  a  continuous  mode  of  operation  is  not 
described  as  a  development  action. 

One  further  remark  is  necessary:  throughout  all  development  pla::  • 
ning  and  implementation,  DDC  should  maintain  a  careful  watch  over  in¬ 
dustrial  developments  that  may  be  applicable  to  DDC  operations  and 
maintain  a  budgeted  line  item  for  the  test  and  evaluation  of  such  new 
equipment. 

2.  SYSTEM  PHILOSOPHY  -  INTEGRATED  PROCESS  CONTROL 

The  conceptual  design  of  an  optimal  system  to  be  considered  by 
DDC  should  reflect  an  understanding  of  the  problems  involved  in  the  pro¬ 
duction  environment.  In  any  serial  process,  the  system  as  a  whole  be¬ 
comes  dependent  upon  and  subordinate  to  the  constraints  imposed  by 
the  slowest  operation  in  the  system.  If  the  system  is  designed  such 
that  slowdowns  and  stoppages  in  one  process  propagate  their  effects 
down  the  line,  the  entire  system  will  slowly  but  inexorably  reflect  this 
slowdown  or  stoppage.  However,  if  it  is  possible  to  propagate  informa¬ 
tion  about  a  problem  ahead  of  its  effects,  then  resources  may  be  real¬ 
located  from  other  elements  of  the  system  to  alleviate  the  difficulty  in 
the  shortest  possible  time.  This  is  the  area  of  management  informa  - 
tion  and  controls. 
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No  matter  what  method  is  chosen  to  overcome  such  difficulties  in 
a  conventional  system,  problems  still  arise.  If  management  depends  up¬ 
on  notification  from  line -supervisors  t  vgarding  a  trouble  area,  then  the 
problem  solution  is  critically  dependent  upon  cooperation  by  individuals 
who  may  themselves  be  personally  involved.  If  the  situation  were  to  be 
deduced  from  analysis  of  numerical  data  representing  flow  rates  through 
various  parts  of  the  system,  an  excessive  amount  of  manpower  would 
have  to  be  expended  in  accumulating  and  recording  such  data. 

The  advent  of  the  modern  high-speed  digital  computer  promises  a 
very  real  solution  to  this  problem.  If  the  computer  is  properly  and 
fully  integrated  into  the  production  apparatus,  the  accumulation  of  data 
and  production/flow  statistics  becomes  merely  a  matter  of  an  extra  few 
seconds  or  so  on  the  part  of  an  operator  in  each  step  of  the  process. 
These  statistics  may  be  accumulated  over  any  desired  period,  and  re¬ 
ports  can  be  automatically  generated  for  any  level  of  management  to 
reflect  the  status  of  the  system  at  any  given  moment  in  time. 

Thus  it  is  necessary  that  the  digital  computer  be  an  on-line  Real¬ 
time  device,  monitoring  and,  in  a  sense,  pacing  the  production  process 
itself,  rather  than  merely  being  utilized  as  a  "batch"  tool  for  solution 
of  engineering  problems  and  document  retrieval.  Design  of  the  system, 
starting  from  primary  considerations,  must  take  into  account  the  pres¬ 
ence  and  interactive  nature  of  the  computer  in  the  production  process. 

The  benefits  arising  from  operations  integrated  around  the  digital 
computer  are  obviously  not  limited  to  those  which  accrue  to  management 
via  such  information  systems.  It  is  anticipated  that  there  will  be  sav¬ 
ings  and  improvements  realized  in  the  areas  of  costs,  productivity,  and 
turn-around  time. 


Costs  will  be  lowered  due  to  the  integrated  system’s  potential  of 
doing  the  same  job  as  a  manual  or  non -integrated  system,  but  with  few¬ 
er  personnel.  The  application  of  the  computer  to  many  of  the  record¬ 
keeping.  data  collection,  and  other  "housekeeping"  chores  will  free 
(or  eliminate  the  need  for)  a  portion  of  the  total  personnel  resources, 
and  allow  them  to  be  allocated  elsewhere  as  the  situation  requires. 
Many  forms  and  other  paper  documents  will  oe  replaced  by  direct  data 
acquisition  at  the  level  of  computer-controlled  magnetic  recording  me¬ 
dia.  These  devices,  such  as  tapes,  disks,  and  drums,  offer  non -de¬ 
structive  recording  and  100  percent  reusability. 


F-2 


cncim® 

□□□□cc 

Improvements  in  productivity  will  be  realized  because  of  the  im¬ 
proved  interface ,  made  possible  by  the  digital  computer,  between  a 
given  task  and  the  data  which  characterizes  it.  Manual  search,  re¬ 
trieval,  and  inquiry  will  be  virtually  eliminated  by  the  maintenance  of 
all  pertinent  data  files  on  rapid-access  magnetic  storage  media,  where¬ 
on  the  computer  will  be  able  to  perform  all  desired  searches  based  on 
a  set  of  simple  human-directed  instructions.  Of  course,  the  compu¬ 
ter's  Inherent  speed  and  freedom  from  human  error  should  not  be  over¬ 
looked. 

Reduction  in  turn-around  time  (or  throughput  time)  will  be  re¬ 
alized  basically  as  a  result  of  improved  productivity,  but  will  be  main¬ 
tained  even  in  the  face  of  vastly  increased  production  volume.  Con¬ 
ventional  production  lines  tend  to  bog  down  when  production  demands 
rise  far  in  excess  of  some  average  or  norm.  A  machine -paced  sys¬ 
tem,  however,  vrill  be  able  to  accommodate  wide  ranges  of  demand  on 
the  production  apparatus  without  becoming  "confused"  as  a  result  of 
the  stepped-up  operations. 

A  convenient  means  of  illustrating  the  principal  departures  of 
this  system  organization  from  that  which  is  currently  used  is  to  de¬ 
pict  the  progress  of  a  typical  incoming  technical  report  as  it  flows 
through  the  various  stages  of  the  system  under  each  of  the  two  phil¬ 
osophies.  It  will  be  informative  daring  the  description  which  follows  to 
refer  to  the  flow  diagrams  in  Figures  F-l  and  F-2  which  show  the  ma¬ 
jor  functional  activities  of  both  systems  in  block  form. 

The  major  distinguishable  functions  which  must  be  performed  on 
every  incoming  document  are  seen  to  be  receipt,  check  for  duplication, 
check  for  acceptability,  abstracting  and  indexing,  microfiche  prepara¬ 
tion.  and  storage.  (Although  DDC  resources  may  not  be  allocated  in 
such  a  way  as  to  emphasize  this  particular  division  of  effort,  never- 
the  these  are  the  principal,  logically  independent  and  non-over- 
lapping  steps  which  must  be  performed  on  every  document. ) 

In  Figure  F-l,  the  serial  nature  of  the  process  is  evident  from 
the  layout  of  the  tasks  to  be  performed  cn  the  incoming  document.  In 
the  present  method,  the  computer  is  used  only  us  an  input  medium  for 
the  citations,  abstracts,  and  descriptor  terms  which  are  extracted  from 
documents  during  their  flow  through  the  system.  The  computer  file 
thus  generated  is  used  for  the  preparation  of  TAB  and  for  retrieval  of 
documents  in  the  request  cycle.  The  physical  flow  of  materials  from 
one  step  to  the  next  is  accomplished  mainly  by  transporting  them  on 
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mail  carts  or  the  equivalent.  Documents  are  generally  "batched"  at  the 
end  of  each  operation  where  they  wait  until  a  mail  cart  is  "reasonably 
full",  whereupon  they  ate  transported  to  the  next  station.  Thus  the 
flow  rate  of  documents  through  the  system  is  not  a  function  of  overall 
policy.  It  is  rather  a  function  of  the  size  of  the  mail  carts,  and  even 
of  the  judgment  of  the  cart  operators. 

Every  document  is  logged  in  and  out  of  each  processing  station; 
therefore,  if  enough  records  are  searched,  it  is  possible  to  locate  by 
number  any  given  document  in  the  system.  However,  it  is  not  clear 
what  managerial  information  this  locating  ability  provides.  The  truly 
relevant  information  about  the  operation  is  the  flow  of  materials  from 
station  to  station  through  the  system,  rather  than  the  progress  of  any 
single  document.  In  fact,  under  this  "batch"  method,  it  is  possible  for 
documents  to  be  processed  through  a  given  station  on  a  last-in-first- 
out  basis,  which  implies  that  while  a  given  document  may  be  routed 
through  the  system  in  the  shortest  possible  time,  another  may  wait  at 
the  bottom  of  a  stack  until  a  lull  in  operation  permits  the  station  opera¬ 
tor  to  completely  eliminate  the  backlog  of  documents  at  his  station  and 
finally  reach  the  bottom  of  the  stack.  Uneven  flows  throughout  the  sys¬ 
tem  are  not  detected  by  keeping  records  on  individual  documents;  there¬ 
fore,  the  overall  throughput  of  the  system  can  never  be  accurately  de¬ 
termined  except  at  the  initial  input  and  final  output  steps. 

Reference  is  now  made  to  Figure  F-2,  the  integrated  plant  con¬ 
trol  system.  In  this  system  design,  each  document  is  logged  in  by  its 
unique  number  in  the  initial  input  stage,  but  is  not  followed  through  the 
system  in  a  step-by-step  manner.  It  is  known  that  every  incoming  doc¬ 
ument  must  exit  from  the  system  in  one  of  three  ways:  it  may  be  a  du¬ 
plicate  document  (exit  A);  it  may  be  deemed  unacceptable  by  DDC  (ex¬ 
it  B);  or  it  may  be  processed  through  the  entire  system  and  finally  re¬ 
side  in  document  storage  (exit  C). 

If  the  three  possible  exits  are  monitored  for  all  documents  flow¬ 
ing  out  through  them,  then  these  lists  may  be  checked  against  the  list 
of  incoming  documents  to  ensure  that  none  have  been  lost  within  the 
system.  Except  for  problems  which  arise  as  a  result  of  security  clas¬ 
sifications,  no  other  individual  document  history  need  be  kept  during 
the  production  process.  Instead,  a  series  of  counters  or  other  digital 
recording  devices  are  placed  at  the  output  area  of  each  station.  As 
processing  is  completed  on  each  document,  the  operator  increments 
the  digital  counter  and  places  the  document  in  the  output  area  of  his 
station.  At  given  intervals  of  time,  the  contents  of  the  counters 
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throughout  the  system  are  recorded  and  entered  into  the  computer  in 
machine -readable  form  (punched  cards  or  typewriter  console).  The 
computer  is  then  able  to  generate  reports  showing  overall  system  flows, 
output  rates  at  every  station,  and  backlog  situations  which  may  have  de¬ 
veloped  during  the  past  data -collection  period.  In  addition  to  these  day- 
by-day  reports,  the  computer  may  also  be  instructed  to  prepare  re¬ 
ports  over  longer  periods  of  time  which  may  be  used  by  higher-level 
DDC  management  to  detect  long  term  trends  in  document  ordering  rates, 
production  efficiency,  etc.  It  is  easy  to  visualize  the  computer  taking 
over  certain  other  routine  functions  as  well.  For  example,  the  rate  of 
document  flow  through  the  system  may  enable  the  computer  to  order 
supplies  and  equipment  automatically,  such  as  film,  tab  cards,  and  file 
cabinets.  Many  such  functions  can  be  performed  automatically  at  the 
discretion  of  management,  so  long  as  the  computer  automatically  ob¬ 
tains  basic  information  on  document  flow. 

It  is  also  absolutely  essential  that  every  operator  process  in¬ 
coming  documents  on  a  first-in-first-out  basis,  so  that  no  documents 
are  permitted  to  accumulate  at  the  bottom  of  input  stacks  as  in  the  pres¬ 
ent  arrangement.  Obviously  some  exceptions  may  be  made  to  this  rule 
in  the  way  of  priority  orders,  etc. ,  but  in  general  the  flow  must  be  com¬ 
pletely  serial  with  respect  to  documents  as  well  as  to  processing. 

At  this  point,  a  word  is  in  order  concerning  the  procurement  of 
the  computers  to  be  used  as  the  basis  of  the  integrated  production  sys¬ 
tem.  It  is  highly  desirable  that  the  latest  third -generation  computers 
be  chosen  for  this  task  because  they  alone  can  accommodate  the  wide 
varieties  of  input/output  hardware  which  are  necessary  sc  interact  di¬ 
rectly  with  the  production  p  'ocess.  Several  ’’families'1  of  third-gener¬ 
ation  equipment  are  offered  by  the  major  computer  manufacturers,  no¬ 
tably  IBM,  RCA,  and  UNIVAC.  If  a  machine  is  chosen  which  is  pro¬ 
gram-compatible  with  larger  machines  in  the  same  series,  then  con¬ 
version  to  a  larger  computer  (to  reflect  stepped-up  productior  re¬ 
quirements)  would  require  only  a  minor  break  in  operations.  (Com¬ 
plete  reprogramming  of  the  computer  system  should  be  avoided  if  at 
all  possible. )  Most  of  the  man/machine  interfacing  should  take  place 
at  the  level  of  the  typewriter  console  (such  as  IBM  model  1050, '  1052 
or  equivalent).  The  typewriter  has  been  demonstrated  to  be  the  input/ 
output  device  most  suitable  to  a  wide  range  of  skilled  and/or  unskilled 
human  operators,  providing  reasonably  fast  communication  and  rela¬ 
tively  high  reliability  at  very  reasonable  cost. 
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An  idea  which  should  be  explored  is  that  of  acquiring  several 
smaller  identical  computers  with  interchangeable  bulk  memory  devices 
{such  as  disk-packs),  rather  than  one  very  large  computer.  If  the  en¬ 
tire  shop  operation  depends  upon  the  assistance  of  a  single  computer, 
then  whenever  this  computer  is  disabled  or  otherwise  unavailable,  the 
entire  process  will  slow  down  or  stop.  In  such  a  case,  multiple  com¬ 
puters  which  have  the  capacity  to  exchange  programs  directly  will  be 
of  great  assistance,  since  the  unavailability  of  any  one  of  them  will  not 
preclude  the  possibility  of  having  iis  programs  run  on  one  of  the  others. 
If  the  bulk  memory  devices  were  also  interchangeable,  its  files  and 
other  information  could  be  brought  along  as  well.  The  economics  of 
such  an  approach  should  be  explored  in  depth  before  any  procurement 
is  considered. 

The  degree  of  upheaval  and  discontinuity  of  operations  resulting 
from  a  transition  to  such  a  system  as  the  one  just  described  may  be 
minimized  by  careful  planning.  Obviously,  if  the  new  system  is  in¬ 
stalled  from  the  bottom  up  in  one  huge  swapping  operation,  great  dif¬ 
ficulty  will  result  during  the  physical  installation  of  new  equipment  and 
also  during  the  period  of  system  debugging  and  personnel  training.  On 
the  other  hand,  the  results  should  be  manageable  if  one  logical  phase  of 
the  system  were  installed  at  a  time  and  phased  slowly  into  existing  op¬ 
erations.  Many  organizations  have  successfully  performed  such  a  tran¬ 
sition.  However,  it  should  not  be  overlooked  that  sizable  investments 
in  hardware,  programs,  and  personnel  retraining  will  be  required  be¬ 
fore  an  integrated  system  is  fully  functional  and  in  production. 

3.  THE  SYNTHESIS  OF  ACTION  PLANS 


3. 1  Assumptions 

3. 1.  X  Introduction 

It  is  difficult  to  enunciate  an  entirely  consistent 
development  action  plan  in  the  absence  of  clearly  stated  objectives. 
However,  since  DDC  is  involved  in  a  support  function,  insofar  as  DOD 
operational  missions  are  concerned,  it  is  possible  to  infer  a  set  of  re¬ 
quirements  that  are  at  least  consistent  to  the  extent  that,  once  they  are 
met,  DDC  is  in  a  position  to  provide  better  overall  access  to  :  formation 
in  a  more  timely  way,  and  in  forms  better  adapted  to  processing, 
storing,  and  utilization.  Care  should  be  taken,  however,  not  to  inter¬ 
pret  these  requirements  as  true  objectives,  for  it  may  lead  to  doubt¬ 
ful  conclusions;  that  if  a  little  information  is  good,  more  is  better. 
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even  without  limit;  that  everyone  should  have  access  to  all  information; 
and  that  success  in  an  operational  mission  can  be  assured  through  in¬ 
creasing  the  quantity  of  support.  For  it  is  probably  true  of  informa¬ 
tion  support,  as  it  is  with  logistical  support  (for  example)  in  a  military 
operation,  that  the  marginal  payoff  as  quantity  of  support  is  increased 
tends  tc  diminish;  and  further  may  even  become  negative  as  the  burden 
of  the  support  operations  becomes  excessive. 

3. 1.-  Review  of  Requirements  and  Missions 

The  details  of  DDC  mission  elements  have  been  pre¬ 
sented  in  Section  B.  2,  and  requirements  have  been  developed  in  Section 
B.  3. 5.  The  latter  derive  from  a  set  of  assumptions  as  to  the  nature 
of  the  overall  information  system  picture  as  it  might  evolve  over  the 
next  five  years,  and  the  position  of  DDC  within  that  picture.  In  order 
to  deduce  candidate  service  concepts,  further  assumptions  are  re¬ 
quires  regarding  the  outside  forces  acting  on  DDC,  the  feasibility  of 
implementation  of  the  services,  and  their  expected  payoff.  These  as¬ 
sumptions  are: 


(a)  Additional  services  contemplated 
for  DDC  must  lie  within  the  scope 
of  the  two  major  missions:  man¬ 
agement  information  systems  and 
technical  information  services. 

(b)  Drastic  changes  in  policy  that 
must  be  established  external  to 
DDC  are  considered  sufficient 
reason  to  exclude  service  con¬ 
cepts  which  demand  such  changes. 

(c)  Sendee  concepts  which  have  a 
multiple  impact  are  considered 
the  more  acceptable. 

(d)  Concepts  are  favored  that  de-  * 
rive  from  existing  process  ca¬ 
pabilities,  and  which  offer  dis¬ 
tinctly  advantageous  conse¬ 
quences  to  the  user. 
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(e)  Concepts  that  depend,  for 
their  implementation,  on  a 
breakthrough  in  state-of-the  - 
art  in  materials  or  machinery 
are  not  considered  feasible 
within  the  five-year  period  of 
the  plan. 

(f)  Service  concepts  which  re¬ 
quire  extensive  preliminary 
feasibility  studies  are  to  be 
considered  of  marginal  inter¬ 
est  to  the  action  plan,  unless 
tremendous  benefits  are  ob¬ 
vious. 

(g)  If  the  payoff  of  a  service  is 
low,  it  is  of  marginal  interest 
even  though  it  may  be  easily 
implemented. 


3.2  Evaluating  the  Desirability  and  Feasibility  of  Service 
Concepts 

3.2.1  Ranking  the  service  concepts 

The  candidate  list  of  service  concepts  has  been  de¬ 
scribed  in  Section  D.  3.  There  are  14  of  these  “new"  services  which 
are  contemplated.  As  explained  in  the  methodology  description  in  Sec¬ 
tion  D.  5,  these  will  be  ranked  or  scored  depending  on  whether  they 
seem  to  be  low,  medium,  or  high  in  their  impact  on  each  of  the  two 
operational  mission  areas  of  DDC :  Management  Information  Systems 
Support  (MISS),  and  Technical  Information  Service  Support  (TISS).  Fur¬ 
ther,  the  overall  feasibility  is  estimated  in  the  same  terms,  although 
no  numerical  scoring  is  attached.  The  service  concepts  are  numbered 
N 1  through  N 14,  and  each  is  also  labeled  as  requiring  exploratory  de¬ 
velopment  or  advanced  development  for  its  realization.  Table  F- 1 
presents  these  evaluations.  The  ranking  here  --  that  is,  the  selection 
of  scores  —  is  seen  to  be  quite  arbitrary.  There  is  no  real  means  of 
making  quantitative  assessments,  and  much  rests  on  the  judgment  of 
the  value  of  the  service  to  the  customer  community. 
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3.2.2  Grouping  the  service  concepts 

The  service  concepts  are  now  separated,  making  use 
of  the  scores  developed  in  the  preceding  section,  into  groups  which 
might  be  described  as  a  sort  of  priority  classification.  This  grouping 
is  shown  in  Table  F  -  2. 


3. 3  Specific  Development  Actions  to  Achieve  Candidate 

Service  Concepts 

Each  of  the  service  concepts  has  been  traced  through  inde¬ 
pendently  of  all  others,  in  order  to  identify  the  development  actions  ne¬ 
cessary  to  its  achievement.  Although  some  overlap  is  seen,  when  the 
same  development  is  required  for  more  than  one  concept,  they  are  kept 
separated  so  that  the  implementation  of  any  specific  service  concept  can 
be  considered  apart  from  the  others.  In  the  brief  paragraph  discussions 
that  follow,  the  concepts  themselves  are  not  fully  described,  for  this  has 
been  done  in  Section  D .  3;  the  commentary  here  is  confined  just  to  de¬ 
velopment  activities,  with  only  enough  of  the  concept  described  to  justi¬ 
fy  a  decision  as  to  what  must  be  done.  Each  paragraph  closes  with  a 
listing  of  the  actions. 

3. 3. 1  Concept  N 1,  distribution  of  TAB  and  Indexes  on 
microfilm 


This  concept  envisages  the  publication  of  cumulative 
announcement  journals  and  indexes  on  microfilm,  and  as  such  involves 
a  direct  digital-to-microfilm  conversion  capability,  such  as  could  be 
had  by  using  the  Stromberg-Carlson  SC  4020  equipment. 


Developments  Required:  . 

X  1-1  (Equipment)  Rental  of  SC  4&2tT. 


N  1  -  2  (Equipment)  Modification  of  the  Itek 
Platemaster  to  accommodate  16  mm 
roll  film 'is  necessary. 

N 1  -  3  (Equipment)  Modify  the  Tecnifax  H  1  R 
Diazo -Microfilm  Processor  for  auto¬ 
matic  insertion  of  film  into  cartridges. 

N 1  -  4  (Equipment)  Modification  of  the  3  M 
Jiimar  Reader /Printer  for  micro¬ 
fiche. 
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Table  F-2.  CLASSIFICATION  OF  SERVICE  CONCEPTS 
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Group 

Service 

Desirability 

Feasibility 

(or  priority) 

Concepts 

Score 

A 

N  5 

(10) 

high 

N  6 

high 

N  12* 

low 

B 

N  7 

(7-8) 

high 

N  3 

high 

N  1 

medium 

N  13* 

low 

C 

N  2 

(8) 

high 

N  8 

high 

N  9 

medium 

N  14* 

medium/high 

D 

N  11 

(4) 

medium 

N  4 

low/ medium 

N  10* 

low 

^Development  considered  mainly  of  exploratory  type, 


N  1-5  (Method)  Two  computer  programs 
are  needed  for  conversion  and  for¬ 
matting  of  the  master  tape  files  for 
TAB  and  the  Indexes . 

N  1-6  (Method)  Methods  of  roll  film  car¬ 
tridge  labeling  should  be  developed. 

Notes: 

(a)  It  is  estimated  that  there  would  be  about 
500  users  ox  this  type  of  product  in  the 
first  year  of  its  introduction,  growing 
to  about  1000  by  the  end  of  five  years. 

(b)  The  initial  year's  business  would  a- 
mount  to  about  2500  roll  microfilm 
cartridges,  each  containing  the  equiv¬ 
alent  of  about  2000  pages. 

(c)  DDC  should  keep  watch  of  digital -to - 
microfilm  conversion  equipment  de¬ 
velopments,  with  special  attention  to 
higher  quality  composition,  with  less 
uistcrtion  than  that  now  available. 

3.3.2  Concept  N  2 .  State  -  of  -the  -art  packages 

This  concept  envisages  the  on-demand  distribution  of 
full-text  reports  on  microfilm,  collated  into  current  state-of-the-art 
reviews.  This  service  could,  in  principle,  start  immediately.  However, 
there  are  intellectual  problems  that  must  be  solved  eventually  which 
deal  with  how  reports  can  be  selected  which  truly  represent  the  most 
up-to-date  picture  of  the  state-of-the-art,  and  also  how  to  purge  the 
package  of  materials  which  are  out  of  date. 

Developments  Required: 

N2-1  (Equipment/  Development  of  a 
double -knife  chopper  so  that  mi¬ 
crofiche  may  be  prepared  that 
are  of  uniform  size. 
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N2-2  (Equipment)  Maintenance  of  the 
intermediate  master  (105  mm 
roll  film)  of  subject  sets  implies 
purging  and  updating,  which  in 
turn  mean  cutting  and  removing 
certain  frames  and  inserting  new 
ones.  Although  tape  splicing  can 
be  done  satisfactorily,  it  would 
be  desirable  to  have  equipment 
for  thermal  butt -splicing  the  film. 

N2-3  (Method)  Maintenance  of  the  inter¬ 
mediate  master  requires  special 
attention.  The  concept  is  being 
considered  in  terms  of  preparing 
the  intermediate  master  by  a  mi¬ 
crofiche -to -roll  transfer,  from 
which  duplicates  can  be  prepared 
for  distribution.  These  sets  must 
be  purged  of  old  material,  and  new 
must  occasionally  be  added.  There 
are  problems  of  wear  and  destruc¬ 
tion  due  to  repeated  cutting  and 
splicing  which  must  be  solved. 

N  2-4  (Method)  A  computer  program  for 
maintenance  of  the  indexes  of  con¬ 
tents  of  the  subject  sets  must  be 
developed. 

N2-5  (Method)  A  computer  program  for 
maintenance  of  distribution  files 
must  be  developed. 

N  2-6  (Method)  Methods  have  to  be  de¬ 
veloped  for  grouping,  sorting, 
stuffing,  and  packaging  the  micro¬ 
fiche. 

N2-7  (Procedure)  Develop  procedure 
for  maintaining  two  "levels"  in 
the  sub ject-set  packages  accord¬ 
ing  to  "unclassified"  and  "classi¬ 
fied  and  unclassified"  documents 
included. 
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N  2-8  (Study)  A  study  "Maintaining 
Currency  in  State -of-the -Art 
Subject  Sets’*  should  be  con- 
dticted.  It  is  possible  to  per¬ 
form  this  service  now  ,  but  it 
requires  using  highly  trained 
scientific  personnel.  More 
standardized  methods  need  to 
be  developed  for  doing  mis, 
requiring  a  model  based  on 
well  defined  "  indicators"  which 
will  permit  purging  and  up¬ 
dating  without  reliance  on  sub¬ 
ject-specialized  personnel. 
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3.  3. 3  Concept  N  3.  Task-oriented  sets 

This  concept  envisages  the  distribution  of  sets  of 
reports  on  microfiche,  related  to  specific  tasks  which  are  involved  in 
an  R&.D  project. 

Developments  Required: 

N  3-1  ( E  cuipment )  Double  -knife 
chopper  (described  in  para¬ 
graph  3.  3.2,  N2-i) 

N  3-2  (Method)  Task  pattern  analy¬ 
sis  methods  must  be  developed 
which  more  specifically  de¬ 
scribe  'he  fields  of  interest 
than  can  now  be  inferred  from 
project  descriptors. 

N  3-3  (Method)  Intermediate  master 
maintenance.  The  problem  is 
exactly  that  described  in  para¬ 
graph  3. 3.2,  N2-3. 

N  3-4  (Method)  Computer  routines  are 
required  for  updating  distributed 
files  and  user  profiles. 
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N3-5  (Method)  Grouping,  sorting, 
stuffing  and  packaging  prob¬ 
lems,  such  as  described  in 
paragraph  3.3.2,  X  2 -6,  must 
be  solved  for  this  application 

3.150* 

N3-o  (Procedure)  Procedures  for 
handling  the  problem  of  inclu¬ 
sion  of  classified  documents 
in  the  subject  sets  have  to  be 
developed.  These  are  not  ne¬ 
cessarily  the  same  as  those  for 
State -of -the -Art  Reviews. 

N  3-7  (Study)  A  study  should  be  con¬ 
ducted  which  considers  the  re¬ 
design  of  the  data  elements  on 
the  1498  form  so  that  subject 
fields  of  relevance  are  better 
designed. 

3. 3. 4  Concept  N  4.  Production  of  microfiche  masters 
at  the  source  location 

This  concept  envisages  the  production  of  the  micro¬ 
fiche  master  at  the  point  of  origin  of  the  document,  and  transmission 
of  the  master  to  DDC. 

Developments  Required: 

X  4-1  (Procedure)  Procedures  have 

to  be  prepared  which  contractors 
may  follow  at  their  own  locations 
for  producing  microfiche  which 
meet  DDC  standards  of  quality. 

X  4-2  (Procedure)  Procedures  must  be 
developed  for  assignment  of 
AD  numbers  (perhaps  by  blocks) 
to  the  producer,  and  for  dupli¬ 
cate  checking  on  receipt  by  DDC. 
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3.  3.  5  Concept  N  5.  RFP  packages 

This  concept  envisages  the  preparation  of  special, 
one -time -only,  sets  of  documents  on  microfiche  for  distribution  to  bid¬ 
ders  on  DOD  procurements,  as  back-up  data  and  information. 

Developments  Required: 

N  5-1  (Equipment)  Double -knife  chop¬ 
per,  as  described  in  paragraph 
3.3.2,  N2-1. 

N  5  -  2  (Method)  Methods  for  grouping, 
sorting,  stuffing,  and  packaging. 

N  5  -  3  (Procedure)  Problems  of  classi  - 
fication  arise  here  similar  to 
those  for  other  services  calling 
for  specialized  subject  sets. 

Procedures  have  to  be  estab¬ 
lished  to  govern  the  composi¬ 
tion  of  the  packages  and  their 
handling  by  the  bidders. 

3. 3. 6  Concept  N  6.  Research-in -progress  hard-copy 

indexes 

This  concept  envisages  the  utilization  of  data  on  the 
1498  form  to  prepare  indexes  for  use  by  the  DOD  scientific  and  technical 
community  to  maintain  awareness  of  work  going  on  and  where  special¬ 
ized  knowledge  may  be  found. 

Developments  Required: 

N  6-1  (Method)  Develop  computer 
sorting  and  formatting  rou¬ 
tines  to  provide  various  types 
of  look-up  capability. 

N  6-2  (Study)  The  problem  of  an  ef¬ 
fective,  controlled  vocabulary, 
which  can  be  used  on  the  1498 
and  by  users  of  the  indexes, 
should  be  studied. 
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3.3.7  Concept  N  7.  Contractor  capabilities  listing  and 

descriptive  support  information 

This  concept  deals  with  a  further  aspect  of  manage¬ 
ment,  in  the  procurement  area,  beyond  that  described  in  paragraph 
3. 3. 6,  N6.  Contractors  are  to  submit,  to  one  office  only  (DDC),  infor¬ 
mation  on  their  capabilities  and  facilities  and  resume  information. 

DDC  maintains  a  Data  Bank,  similar  to  that  of  the  1498,  and  procure¬ 
ment  offices  submit  requests  for  various  kinds  of  “cuts"  through  this 
data  to  obtain  specialized  listings  of  companies  according  to  technical 
capabilities,  production  capabilities,  geographical  locations,  or  other 
file  variables.  Procurement  offices  are  furnished  files  on  microfilm 
of  companies  that  fall  within  defined  categories,  and  these  are  selec¬ 
tively  updated  by  DDC  on  a  current  basis. 

Contractors  or  potential  contractors  prepare  two 
kinds  of  input  information.  One  is  formatted  data  specified  oy  DDC, 
the  other  is  textual  resume  information.  Resume  information  may  be 
submitted  in  microfiche  by  the  contractor  with  updating  information  fur¬ 
nished  in  the  same  way.  Formatted  data  may  be  submitted  by  the  con¬ 
tractor  to  DDC  on  a  specified  periodic  basis,  or  on  occasions  when  sig¬ 
nificant  changes  warrant  updating. 

Developments  Required; 

N  7  -  1  (Methods)  Various  computer 
file  input,  sort,  analysis,  col¬ 
lation,  and  output  routines  are 
needed. 

N  7  -  2  (Procedures)  Develop  receipt 
and  input  processing. 

N  7  -  3  (Procedure)  Design  contractor 
data  input  format. 

K  7  -  4  (Procedure)  Develop  contractor 
data  update  procedures. 

N  7-5  (Procedure)  Develop  file  mainte¬ 
nance  procedures  for  profiles  of 
interest. 
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3.3.8  Concept  X  8.  Automated  CPE/ CCR  files 

This  concept  deals  with  DDC  automating  the  CPE / 
CCR  data  files,  and  furnishing  computer-generated  reports. 

Developments  Required: 

NM  {.Method)  Establish  ADP  files 
and  write,  sort  and  format 
routines. 
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3.  3.  9  Concept  X  9.  Truncated  technical  reports  in 
microform 

This  concept  involves  microfilming  selected  pages 
from  a  document  so  that  the  user  may  procure  and  read  only  a  very 
small  volume  of  material  (but  more  man  is  available  in  an  abstract)  to 
enable  him  to  determine  whether  he  desires  to  receive  the  complete 
document. 

Developments  Required: 

N  9  - 1  (Study)  A  basic  study  is 

needed  to  determine  the  real 
request  motivations. 

X  9*2  (Study)  Identify  and  evaluate 
alternative  approaches  to 
truncation;  that  is,  how  much 
additional  information  beyond 
the  abstract  is  needed  for  a 
user  to  determine  that  he  does 
not  want  the  whole  document. 

N  9  -  3  (Study)  Once  the  requirements 
have  been  determined,  a  study 
should  be  made  to  evaluate 
methods  of  achieving  such  trunca¬ 
tion. 


F- 18 


m 


-n  p  * 

i.  Ni  w. 


3.  3. 10  Concept  N  10,  On-den:and  distribution  of 
segmented  techrical  reports  in  hard-copy 

This  concept  envisages  that  reports  could  be  format¬ 
ted  that  a  user  could  request  only  those  portions  that  are  of  interest  to 
him. 


Developments  Required: 

N  10  -  1  (Study)  This  subject  requires  a 
careful  feasibility  study  in  ad¬ 
vance  of  any  plans  for  imple¬ 
mentation.  Undoubtedly,  any 
requirement  for  an  author  to 
mold  his  report  into  a  specific 
format  would  meet  strong  resis¬ 
tance  from  the  technical  commu¬ 
nity. 


3. 3. 11  Concept  X  11.  Distribution  of  segmented  announce¬ 
ment  journals  on  microform  and  hard-copy 

This  concept  suggests  that  announcement  journals 
could  be  segmented  by  subject  so  that  a  single  user  need  not  obtain 
more  categories  than  he  needs  or  desires. 

Developments  Required: 

N  11  -  1  (Study)  The  utility  and  de¬ 
mand  for  segmented  announce¬ 
ment  journals  should  be  ex¬ 
plored  prior  to  contemplating 
a  multiplicity  of  small  an¬ 
nouncements  to  replace  a 
large  one. 
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3. 3. 12  Concept  N  12.  Maintenance  of  bibliographic  files  of 
t  echnical  D&I  items  other  than  technical  reports 

This  concept  envisages  maintenance  of  bibliographic 
information  on  all  other  forms  of  technical  information,  including  tech¬ 
nical  books,  drawings,  photographs,  and  engineering  data. 

Developments  Required: 

N  12  -  1  (Study)  An  exploratory  study 
is  required  to  estimate  the 
magnitude  of  the  problems 
and  tasks  involved  in  main¬ 
taining  such  records. 


3. 3. 13  Concept  X  13.  Distribution  of  technical  materials 
other  than  technical  reports 

This  concept  extends  that  of  X  12  to  include  the  on- 
demand  distribution  of  all  varieties  of  scientific  and  technical  informa¬ 
tion,  including  engineering  data,  books,  and  drawings. 

Developments  Required: 

N  13  -  1  (Study)  An  exploratory  develop¬ 
ment  study  is  needed  to  assess 
the  technical  problems  involved 
in  accomplishing  such  distribu¬ 
tion. 

3. 3. 14  Concept  X  14.  Merging  of  primary  and  secondary 
distribution 


This  concept  envisages  the  centralized  record  con¬ 
trol  and  distribution  of  reports,  and  source  data  automation  for  tech¬ 
nical  report  publication. 


Develooments  Required: 


X  14  -  1  (Study)  Evaluate  the  impact 

of  implementing  research-  in¬ 
progress  indexing  (Concept  N  6) 
on  secondary  distribution  traf¬ 
fic  pattern. 
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3.  3  Plan  Zero 


3.  6. 1  Introduction 


i 

1 
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The  following  sections 
indicated  development  actions,  developme 


deal  with  projected  workloads, 
ats  relating  to  integrated  process 
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fiche,  leveling  off  to  1.  0  million  per  year  in  FY  1971.  This  implies 
nearly  60  percent  decrease  in  demand  as  a  result  of  SDI  of  microfiche. 
It  is  felt  that  the  effect  will  not  be  this  uramatic.  Instead,  a  rapid 
dampening  effect  upon  the  steep  rise  during  the  preceding  8  years  is 
expected  to  occur.  This  dampening  would  result  in  a  leveling  off  of 
request  demand  and  probably  a  drop  -  but  will  likely  occur  slightly 
beyond  the  five-year  period. 


As  a  result  of  this  effect  of  SDI  of  micro¬ 
fiche,  it  is  anticipated  that  the  requests  for  documents  will  go  from  1. 5 
million  in  FY  1963  to  1.  65  million  in  FY  1971.  The  standard  5  percent 
per  year  growth  rule-of-thumb  would  call  for  about  1.  9  million  requests 
per  year  by  FY  1971.  For  the  same  reasons  given  above,  it  is  believed 
that  even  this  rate  of  request  growth  will  be  dampened;  the  more  con¬ 
servative  figure  of  1.  65  million  requests  in  FY  1971  was  selected  as 
probably  being  closer  to  reality. 


Also  shown  on  Figure  F-3  is  the  pro¬ 
jection  o:  requests  for  bibliographies.  It  car.  be  expected  that  biblio¬ 
graphy  requests  will  continue  rising  rather  steeply  at  about  10  to  15 
percent  per  year  for  a  period  wdl  beyond  the  five-year  projection. 
This  being  the  case,  the  current  rate  of  17,  500  bibliographies  in  FY 
1966  will  amount  to  24,  000  in  FY  1965  and  30,  000  in  FY  1971.  At  an 
average  of  137  computer-generated  pages  per  bibliography,  the  page 
requirements  will  jump  from  2.  4  million  in  FY  1S5S  to  4. 1  million  in 


FY  1971.  This  demand  will  have 


'.ificant  impact  upon  computet 


output  requirements  in  FY  1971,  as  well  as  before  that  time. 


3.  6.  2,  2  Copy  request  fulfillment  curves 

As  a  result  of  the  determination  of  total 
requests  for  reports,  discussed  immediately  above,  it  is  possible  to 
determine  DDC's  portion  of  this  workload.  These  figures  are  shown 
on  the  hottor.  line  of  Table  F-S,  "Projected  Copy  Request  Fulfillment 
Activity1.  As  projected,  the  677,000  requests  for  documents  filled  in 
FY  1966  will  slowly  rise  to  831,  GOO  in  FY  1971. 


1966  by  one  of  five  methods: 


The  copy  requests  were  fulfilled  in  FY 


(a)  Original  hard-copy  (from  shelf  stock) 

Co)  hlultilith  reproduction  (from  copyilo  mats 
made  from  roll  microfilm) 
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Xerox  Copyflo  hard-copy  blowback  will 
probably  decrease  for  two  reasons.  First  of  all,  employing  the  increased 
utility  of  muliilith  in  anticipation  of  requests  will  sharply  reduce  the 
need  for  low-volume  production  (especially  one  at  a  time)  on  the  Copyflo. 
Secondly,  as  the  older  documents  currently  on  roll  film  become  older, 
the  demand  for  copies  will  tend  toward  zero.  Eventually,  the  need  for 
the  Copyflo  for  hard-copy  blowback  may  disappear.  Also,  if  a  better 
method  for  preparing  mats  becomes  available,  there  would  no  longer  be 
a  need  for  the  Copyflo, 


It  is  believed  that  the  number  of  original 
hard-copy  documents  taken  from  the  shelf  to  fill  requests  will  be  reduced 
significantly.  On  the  surface,  it  appears  that  this  tendency  is  objection¬ 
able.  However,  the  entire  approach  to  maximization  of  stockroom  effi¬ 
ciency  is  one  of  trade-offs;  in  this  way,  and  only  in  this  way,  can  the 
overall  (total)  cost  be  minimised.  A  big  price  in  shelf  space  inefficiency 
is  being  paid  by  stocking  the  original  20  copies  of  low-demand  reports. 
The  trade-off  is  as  follows; 

(a)  Low- demand  copies  should  be  removed  from 
the  shelf. . 

Co)  Requests  for  low- demand  copies  would  then  be 
-  ^  supplied  by  microfiche  blowback. 

»  (c)  The  shelf  space  made  available  would  be 

utilized  by  multilithed  hard-copies  of  higher 
demand  documents. 

(d)  The  overall  effect  would  be  lower  operating 
costs,  mere  efficient  utilization  of  shelf 
space,  and  reduced  request  servicing  time. 


Microfiche  blowback  to  hard-copy  pro¬ 
duction  via  *he  EL-4  will  logically  increase  during  the  next  five  years 
for  two  reasons.  The  total  volume  of  documents  shipped  will  be  in¬ 
creasing  as  a  result  of  higher  demand  for  single  blowback  copies  for 
low-demand  documents  removed  from  the  shelves. 


There  is  a  projected  rise  in  microfiche 
as  the  requested  media  for  d-jeument  receipt.  It  is  logical  that  as  more 
microfiche  equipment  becomes  available  the  popularity  of  documents  on 
microfiche  will  correspondingly  increase.  The  rise  will  likely  not  be 
significant  during  the  five-year  projected  period  bu.  should  start  a  rather 
steep  ascent  Guring  'the  last  year. 
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As  stated  earlier,  the  shapes  of  these 
curver  are  a  result  of  trade-offs  and  will,  therefore,  be  sensitive  to 
decisions  of  DDC  management.  The  ultimate  objective  of  maximizing 
the  effectiveness  of  document  storage  and  request  servicing  will- be 
achieved  only  from  a  complete  analysis  of  all  the  characteristics  of  111 

request  activity  and  the  application  of  tested  and  proven  techniques 
accomplishing  this  objective.  .  - 

3.  6.  2.  3  Selective  dissemination  of. Enzcrofichel^^^^^^^B 

The  M  Projected  Selecfed-fHsscmmation 
of  Microfiche’ ‘  at  DDC  is  shown  in  Figure  F-5,  It  has  been  constructed 
by  considering  each  of  its  three  constituent  elements  and,^^|^Saing 
the  annual  requirements  across  the  top.  The  three ."elements  and  broad 1  j  ,  ; 

basis  of  the  projections  are  as  folloy/e.  .  "  A  .  "  -  ',Z 
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large  users  with  across-the-board  need-to-kpqw  w 
ceive  on  microfiche  .  0?  percent  of -the  expected jah^ 
The  number  of  recipients  has  been  calculated  at  30 


-  DDC  "field  pffieesfand^ot^ 


FT  1971.  Assuming.!.  2  microfiche  pur  doctm^ei^.^ei<|pmfe 

F-5  was  plotted;  it  shows  the  . microidche  required  for  tins  purpos^S^^| 

creasing  from  635, 00D  in  FY  J. 8§S. to  4^2’mallion 

pectedthst  the  steep  curve  shown  ip..- the'  figure’  wilt 

after  1971-1972.  It  is  interesting  to  note  that  .the,.  -DDC,_Sy;ejjyeah ;]|p£^ 

expects  only  0.75  million  microfiche  tor  repositories  by  F^i^lhT- 

3.  8. 3. 3. 2  SJDI by  subject  sets  ■  ,'t^M 


Automatic  distribution 


microfiche  by  subject  sets  is  expected  to  grow  to.  at  least  509  users  -by  hf  i'.igg; 
FY  1968  and  then  taper  oft  to  about  850  users  by  FY  1871.  Assuming 
2500  documents  per  year  (covers  only  classified  and  unclassified/ limitqdh-/ 
to  each  recipient,’  the"  requirement  for  microfiche  in  this  category  will 
grow  from  about  1. 0  million  in  FY  1838  to  3.  8  million  in  FY  1971.  S'$m 


^  "  3.  8.  2. 3. 3  RFP  packages  ’  /llfih-- ;>tli 

"  In  response  to  requests  '||f 

procurement  offices,  DDC  will  begin  distributing  microfiche  packages 
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to  prospective  contractors  in  FY  19 87.  It  is  expected  that  the  microfiche 
requirements  for  this  proposal  trill  grow  quite  rapidly.  However,  it  is 
bwlieved  that  the  majority  of  the  packages  v/iil  be  of  an  unclassified  nature, 
thereby  having  less  of  an  impact  on  DDC  than  on  CP3TL  In  spite  of  this,, 
it  is  anticipated  that  microfiche  requirements  for  RFP  packages  at  DDC 
will  amount  to  SCO,  000  in  FY  1968,  over  1.  0  million  by  FY  1970,  and 
ah  cut  2.  a  million  by  FY  1971.  This  volume  is  expected  to  increase  at  . 
this  rate  for  several  years  be  or.d  the  five-year  period. 

3.  S.  2.  4  1 -98  output  reports 

The  1493  data  bank,  containing  RDT&.E 
is  a  management  information  service  of  major  signifi- 
”  Projection  of  1433  Output  Reports51,  compares  the 
DU  five-year  projection  (from  the  five-year  plan)  with  the  IDG  five- 
year  projection.  It  is  believe c  that  both  projections  are  on  the  conserva¬ 
tive  side.  However,  it  is  felt  that  the  exponentially  rising  curve,  exhib¬ 
ited  by  the  HOC  projection,  is  mere  representative  of  the  expected  rise 
in  demand  for  such  management  services.  Xot  included  on  this  projection 
is  the  posoible  mechanization  and  provision  of  computer-generated  CPE 
and  CCR  reports.  Both  of  these  management  information  systems  will 
have  more  impact  upon  the  com  outer  complex  than  on  micrographics  at 
DDC.  ‘  * 
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The  projection  of  microform  master  pro- 
:zion  is  an  important  factor  in  planning  for  micrographic  equipment 
i  microform  storage  requirements.  Figure  P-7,  !! Projected  Micro- 
m  blaster  Production  Activity”,  shous  the  five-year  projections  for 
rumer.z  input,  microfiche  masters  and  roll  film  masters.  The  basis 

•  history  of  titles  announced  in  TAB 
c\~  management  i>atu  -to port .  ^.ur.e  l9od,  page  Is).  States— 
ally  projecting  this  data  gave  tne  forecast  for  the  next  five  years, 
indicated  by  tne  same  reference  (page  14),  £3  percent  of  this  input 
-urea  the  DDC  collection.  The  result  cf  this  exercise  is  the  n  Document 
rut”  line  on  Figure  F-7.  The  number  of  microfiche  is  1.  3  times  the 


*  V— ' 


of  documents;  this  established  the  projection  of  microfiche  mas- 


*.**  w  a 

:s  as  shown. 


The  projection  of  roll- film  master  pro- 
uetior.  was  determined  as  a  combination  of  requirements  for  roll  film 
n  the  preparation  of  multilith  mats  and  the  requirements  for  roll  film 


in  automatic  filming  of  new  documents  having  less  than  three  copies 
received  by  DDC.  Various  counterbalancing  forces  have  stabilized  this 
figure  at  approximately  5,  000  per  year. 

3.  8.  3  Developmental  actions 

The  indicated  development  actions  related  to  Plan 
Zero  and  the  developments  related  to  integrated  process  control  are 
both  described  in  Table  F-3.  The  descriptions  in  this  figure  are  in 
terms  of  individual  developmental  actions,  the  schedule  for  these  ac¬ 
tions  and  the  annual  manpower  and  budgetary  requirements  for  the 
next  five  years. 


DISCUSSION  OF  a: 


•RNATIYF  ACTION  PLAN'S 


The  synthesis  of  all  of  tne  developmental  actions  related  to  each 
plan  are  described  in  Table  F-0.  The  individual  plans.  Plan  Zero, 
Plan  1,  Plan  2,  Plan  3  and  Plan  4  can  be  identified  by  their  constituent 
development  actions.  Each  development  action  is  described  as  an  in¬ 
dividual  live  item  in  a  format  and  in  terms  familiar  to  DDC  manage¬ 
ment.  The  action,  plans  can  be  completely  described  in  terms  of  the 
schedule  plan,  manpower  and  dollar  requirements  for  each  year  in 
the  next  five  year  period. 


Table  F-3  ,  in  its  present  draft  term,  merely  lists  the  develop¬ 


mental  actions  without  details  as  to  the  scheduling 


costing  data.  These  figures  have  been  enveloped  and  are  currently 
being  examined  ar.d  carefully  analyzed  prior  to  their  inclusion  in  the 
final  report  on  August  22,  1983. 


There  are  over  3C  individual  cevulcpm.er.tal  actions  identified 

on  i  aSiC  —  "C*.  c  vxou  s  -V,  no*,  e o_  _n*^se  acitons  a  pur/  to  ecc.t  ot 

.. . e  bCrv.tc  c*^..cepbO.  xtc  Cc '/& e ...o t ^  **rc  *..nCwr  c*.e. 

applicable  service  concept  for  case  cf  reference.  For  this  reason, 
seme  ot  me  aeve.oomentai  acttc.ts  accear  numerous  times.  Tne  ser 


vice  concepts  mat  appear  are  cr.iy  those  that  have  pertinency  to  the 
mtcroitcne  procaem.  rttteen  service  concepts  nave  neon  ~is  is  u  sev* 
current  services  and  eight  proieccec  service  system  concepts. 
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A-l 


A-2 


A-3 


A -4 


A-5 


A-6 


ool 


Advanced  development  system  design  for  automatic 
microfiche  storage  and  retrieval  device  enabling  im¬ 
plementation  tests  in  next  item. 


Develop  procedures  for  use  and  pilot  test  of  automa¬ 
tic  microfiche  file  and  retrieval  device  for  handling 
increased  traffic  flow  in  film  library. 

Advanced  development  study  of  production  technique^ 
for  mat  production  from  microfiche  enabling  pilot 
implementation  tests  in  next  item. 


A- 7 


A- 8 


A- 9 


A-id 


Develop  procedures  for  use  and  pilot  test  of  step- 
and-repeat  device  for  production  of  multilith  mats 
from  microfiche. 

Study  request  pattern  on  all  demand  services  includ¬ 
ing  hard  copy  and  microfiche  to  enable  future  pre¬ 
diction  of  requests  for  specific  documents. 


Advanced  development  study  of  relationships  betweer| 
original  inventory,  pre- stocked  inventory  and  single 
copy  blowback  to  optimize  internal  production  flow, 
storage  space  and  delivery  time. 

Advanced  development  study  of  the  flow  relationship^ 
between  primary  and  secondary  distribution  to  deter 
mine  degree  of  overlap  at  user  organizations. 

Develop  improved  production  process  flow  and  work 
place  design  to  minimize  microfiche  handling  and 
decrease  out-of-file  time. 

Develop  computer  program  to  organize  and  schedule 
file  and  retrieval  operations  associated  with  hard- 
co^y  blowback  from  microfiche. 

Advanced  development  study  of  relationship  between 
primary  distribution  of  microfiche  and  secondary 
distribution  of  hard  copy  to  enable  prediction  of  fu¬ 
ture  workloads. 


A  “  1 


Develop  training  program  for  operation  and  mainte¬ 
nance  of  s;op-::nd -repeat  device  for  mat  production 
f rent  n: e  re 1 1  >  ho. 

Develop  *  -  *rp  :f«*r  program  lo  predict  impact  of 
micro ..  ..ltd  retrieval  machine  down-; i.  - 
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•  ■  -  !>t  design  for  automatic 

retrieval  device  cunbiin. 
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Develop  procedures  for  use  and  pilot  test  of  automatic 

‘  j 

microfiche  file  and  retrieval  device  for  handling  in¬ 
creased  traffic  in  film  libra  iy. 

S 

5 

B-3 

Study  request  pattern  on  all  demand  services  includ- 

ing  hard  copy  and  microfiche  to  enable  prediction  of 
future  demand  for  specific  microfiche. 

j 

6 

B-4 

Advanced  development  study  of  relationship  between 
original  inventory,  pre- stocked  inventory  and  single 

1 

% 

microcopy  to  optimize  internal  production  flow,  stor¬ 
age  space  and  delivery  time. 

J! 

3 

7 

B-5 

Advanced  development  study  of  flow  relationships  be¬ 
tween  primary  and  secondary  distribution  of  micro- 

n 
•  „■* 

fiche  to  determine  overlap  at  user  organizations. 

1 

3 

B-6 

Develop  procedures  for  use  and  pilot  test  of  automa¬ 
tic  camera  malfunction  detection  device. 

8 

B-7 

Develop  procedures  for  use  and  pilot  test  of  camera 

n 

exposure  programming  device  for  automatic  inser¬ 
tion  of  AD  numbered  targets,  resolution  taigets  and 
microfiche  numbers. 

■j 

10 

B-8 

Develop  specifications  and  pilot  test  procedures  for 
device  for  enclosing  microfiche  in  protective  envei- 

1 

ope. 

11 

B-9 

Develop  specifications  and  pilot  test  procedures  for 

automatic  film  inspection  device  for  detecting  frame 
overlaps,  film  fogging  and  low  background  contrast. 

12 

B-10 

Develop  method  for  updating  microfiche  by  marking, 
imprinting  or  other  technique. 

I 

13 

B-ll 

Develop  methods  for  wrapping,  packaging  and  label¬ 
ing  microfiche  shipments. 

1 

14 

B-12 

Develop  improved  production  process  flow  and  work 
space  design  at  camera  operator,  film  processing 
and  microcopy  stations. 

j 

i 

i 

j 

* 

1 

% 

4 

A 

I  5 

B-13 

Develop  perpetual  inventory  system  which  automati- 
eally  generates  low  level  warning  and  restock  instruc  - 
lions  based  on  record  of  use. 

i 

t 

i 

i 
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! 

! 

I 

i 

i 

i 

t 

i 

i 
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Develop  computer  pi «. -gram  for  detecting  low  level 
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i 
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! 

j 
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i 

..se  and  gene  rut  ing  n ;  -traction  instructions  for  low 

! 

1 

\ 

i 

i 

i 

1 

1 

i 

’so  mic»  ojiche  in  sioek. 
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•-olop  eoral'  c  -,i,.  to  organize  and  schedule 
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i 

j 

i 

1 

« 

i 

t 

f 

i 

/ 

1 

.  ..M'.id  -l  si’,  "ii-  \  j -COOeS,-  lii1;'  a.'d 

1 

J 

L 

j 

| 

• 

; 

5 

$ 


_  TABLE ilr3  “JIRAFTCOPY 


, 


l 

13 

B-16 

19 

B-17 

20 

B-18 

21 

B-19 

22 

B-20 

29 

B-21 

37 

B-22 

42 

B-23 

46 

B-24 

47 

B-25 

13 

B-26 

52 

B-27 

•J 

fi-l 

'  i  1 

! 

1 

H-2 

| 

i  - 1 

t 

i 
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Develop  computer  program  to  predict  raw  stock  con-  f~ 
sumption  and  automatically  issue  stock  orders.  j 


Advanced  development  study  to  devise  methods  for 
predicting  need  for  second  shift  operation  or  addition 
ai  equipment. 


Advanced  study  of  relationship  between  primary  and 
secondary  distribution  to  determine  future  demands 
for  microcopy. 

Develop  training  program  for  operation  and  mainte¬ 
nance  of  new  equipment  for  microfilming,  film  pro¬ 
cessing  and  inspection,  and  microcopy  production. 

Develop  techniques  and/  or  equipment  for  adding,  de¬ 
leting  or  changing  single  master  microfiche  frames. 

Investigate  effect  of  magnetic  tape  distribution  on 
microfiche  orders. 

Develop  computer  program  to  predict  impact  of  ma¬ 
rine  down-time  in  microfilming,  film  processing 
and  microcopy  operations. 

Develop  methods  for  collating,  grouping  and  sorting 
microfiche. 


Develop  improved  forms  and  techniques  for  flow  con-] 
trol  and  improved  forms  for  reporting  production 
statistics. 


Advanced  development  study  of  user  request  motiva¬ 
tions  to  predict  future  demand  volume. 

Develop  improved  classified  control  procedures  for 
upgrading,  downgrading  and  re-classifying  micro¬ 
fiche  masters  and  copies. 

Advanced  development  study  of  effect  of  research-in- 
1  progress  (from  work  unit  data  bank  information)  on 
request  traffic  patterns. 

Advanced  development  study  of  effect  of  demand  bib¬ 
liographies  on  microcopy  orders. 


Advanced  dawiopment  study  to  determine  acccptabil-j 
Hv  of  di.-drihating  on-domaod  bibliographies  in  micro] 

|  form.  ] 

[.Advanced  <ii>-  clo.-mont  oludy  of  effect  *>f  work  unit  data 
lhar.k  btb’h'.'i'-h-Mi'S  microcopy  orders.  ] 


. .  siudy  of  ei’ioel  of  r e search -in- 

•  0*.:  •  •  'ov 
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G-l 

G-2 

G-3 

G-4 

G-5 

G-6 

G-7 

G-8 

G"9 

G-10 

G-ll 

G-12 

G-l  3 

G-l  4 

G- 1 5 

G-l  6 
s 


Advanced  development  system  design  for  automatic 
microfiche  storage  mid  retrieval  device  enabling  im¬ 
plementation  of  next  item. 

Develop  procedures  for  use  and  pilot  lest  of  automa¬ 
tic  microfiche  file  and  retrieval  device  for  handling 
increased  traffic  in  film  library. 

Advanced  development  study  to  predict  selection  of 
specific  items  for  selective  dissemination. 

Advanced  development  study  of  relationship  between 
primary  and  secondary  distribution  to  assess  overlap 
at  user  organizations. 

Develop  improved  production  process  flow  and  work 
place  design  at  microcopy  operation. 

Develop  computer  program  to  organize  and  schedule 
microcopy  workload; 

Develop  computer  program  to  predict  consumption  of 
raw  stock  and  automatically  create  stock  orders. 

Advanced  development  study  to  devise  method  of  pre¬ 
dicting  need  for  second  shift  operation  or  added  equip  - 
ment. 

Advanced  development  study  of  relationship  between 
primary  and  secondary  distribution  to  predict  future 
microcopy  demand. 

Develop  training  program  for  operation  and  mainte¬ 
nance  of  new  microcopy  equipment. 

Develop  methods  for  producing  duplicate  sets  of  se¬ 
lected  microfiche  and  for  maintaining  quality  of  in¬ 
termediate  microfiche  masters. 

Develop  search  strategy  for  selecting  documents  for 
automatic  distribution  on  microfiche. 

Develop  computer  program  to  delect  patterns  of  se¬ 
lection  to  minimize  imal  number  of  microfiche  dis¬ 
semination  patterns. 

Develop  computer  f rn-n  to  predict  impact  of  ma¬ 
chine  do  r. ;rne  r»n  •*' Vtoeopy  operations. 

D«:veh.p  •  '  ohh.  -hoi;'..*  mici  ode  he  chopper  to  maintain 
uniform  i  erotic!..-?  !*" "l jo  in  cutting  from  roll  film. 

Devoir  ,  •>*.  .  p'dev  1  •) 3  nun  microfilm. 
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11 

G- 17 

42 

G-18 

14 

G-19 

45 

G-20 

46 

G-21 

48 

G-22 

51 

G-23 

29 

H-l 

1  Develop  computer  program  to  create  ami  maintain 
automatic  distribution  list  for  microfiche. 

5  Develop  methods  for  collating,  grouping  and  sorting 
microfiche. 

)  Advanced  development  study  to  analyze  document  or¬ 
der  patterns  for  creating  selective  dissemination  of 
microfiche  profiles. 

I  Develop  computer  program  for  updating  document 
selection  search  patterns  for  microfiche  distribution.; 

.  Develop  forms  and  procedures  for  processing  profile j 
for  dissemination  of  microfiche  and  for  controlling 
microfiche  shipments. 

I 

!  Develop  classified  control  procedures. 

t  Develop  file  maintenance  and  utility  routines  associ¬ 
ated  with  selective  dissemination  of  microfiche  ADP 
files. 

Advanced  development  study  of  effect  of  magnetic  tap< 
distribution  on  microfiche  copy  orders  and  relation¬ 
ship  between  internally  conducted  user  SDI  programs 
and  the  DDC  dissemination  of  microfiche  program. 

Advanced  development  study  of  request  patterns  at 
field  services  to  enable  future  demand  prediction  on 
specific  documents  and  to  detect  regional  document 
order  patterns. 

Develop  procedures  for  use  and  pilot  test  of  automa¬ 
tic  device  for  enclosing  microfiche  in  protective  en¬ 
velopes. 

Develop  procedures  for  use  and  pilot  test  of  automa¬ 
tic  film  inspection  device. 

Develop  methods  of  updating  microfiche  by  marking, 
imprinting  or  other  technique. 

Develop  methods  for  wrapping,  packaging  and  label¬ 
ing  of  microfiche  shipments. 

Develop  computer  program  for  detecting  low  use  rate 
documents  for  future  phase  out  at  field  services  and 
extension  ;  ei”  ices. 

Develop  computer  prog»\«m  to  predict  raw  stock  con¬ 
sumption  nt  field  services  and  to  automatically  create 
slock  orders. 


mm 


Develop  computer  program  to  predict  need  for  addi¬ 
tional  reader/ printers  and  microcopy  equipment  at 
field  services. 

Advanced  development  study  of  relationship  between 
primary  and  secondary  distribution  and  fieLd  service 
operations  on  hard-copy  and  microcopy  orders. 

J-10  Develop  training  program  for  operation  and  mainte¬ 
nance  of  new  equipment  installed  at  field  services. 

J-ll  Develop  techniques  for  adding,  deleting  or  changing 
single  microfiche  copies  at  field  services. 

J-12  Develop  double  knife  fiche  cutter  for  maintaining  uni¬ 
form  microfiche  length. 

J-13  Develop  method  for  collating,  grouping  and  sorting 
microfiche  shipments  to  field  services. 

J-14  Develop  classified  control  procedures  for  field  serv¬ 
ice  microfiche  shipments. 

Xl-1  Develop  computer  program  to  predict  raw  stock  con¬ 
sumption  and  automatically  generate  stock  reorders. 

Nl-2  Develop  training  program  for  operation  and  mainte¬ 
nance  of  roll  film  microcopy  equipment  with  automa¬ 
tic  roll  film  cartridge  inserter  modification. 

XI -3  Investigate  feasibility  of  using  Strom berg-Carlson 
40£0  magnetic  tape  to  microfilm  converter. 

XI -4  Develop  procedures  for  use  and  pilot  test  of  automa¬ 
tic  microfilm  cartridge  inserter  attachment  to  micro 
copy  unit. 

Nt-5  Develop  specifications  and  pilot  test  for  reader/ print 
er  for  cartridge  in  capsulated  roll  film  and  micro¬ 
fiche. 

XI -6! Develop  computer  program  for  formatting  TAB  index 
’data  on  microfilm  (for  conversion  from  magnetic 
tape  to  microfilm  on  Slromberg-Carlson  4020). 

Develop  methods  and  investigate  materials  for  roll 
microfilm  cartridge  labeling. 

Design  tab-cn-mie  rofilm  order  forms. 

Develop  coe- p*5£«*r  f-io  maintenance  and  utility  rou¬ 
tines  for  IDi*  i'.’os  associated  with  tab-on-microftlm 
service  concent. 
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l  N2- 


2  N2 


5  M2- 


17  |N2- 


10 

N2-5 

11 

N2-6 

13 

N2-7 

18 

N2-8 

19 

N2-9 

20 

N2-l< 

21 

N2-1 

25 

N2-1; 

4  6 

X2-1 

it 

X2-1 

•l  Advanced  development  system  design  for  automatic 
microfiche  storage  and  retrieval  device  enabling  im¬ 
plementation  tests  in  the  following  item. 

■2  Develop  procedures  for  use  and  pilot  test  of  automa¬ 
tic  microfiche  file  and  retrieval  device  for  Handling 
increased  traffic  in  film  library. 

•3  Advanced  development  study  of  factors  leading  to 
methods  for  predicting  selection  of  specific  items. 

•4  Advanced  development  study  of  relationship  betv/een 
primary  distribution  of  state  -  of-  the  -  art  microfiche 
sets  and  secondary  distribution  of  microfiche  to  de¬ 
termine  relationships  useful  for  predicting  workload 

'5  Develop  procedures  for  use  and  pilot  test  of  device 
for  enclosing  microfiche  in  protective  envelopes. 

■6  Develop  procedures  for  use  and  pilot  test  of  device 
for  inspecting  microfilm  copies. 

•7  Develop  methods  for  wrapping,  packaging  and  label¬ 
ing  of  microfiche  shipments. 

•8  Develop  computer  program  for  predicting  consump¬ 
tion  of  raw  stock  and  for  automatically  generating 
stock  reorders. 

-9  Develop  computer  program  to  predict  need  for  secont 
shift  operation  or  additional  equipment. 

Advanced  development  study  to  determine  the  effect 
of  state-of-the-art  microfiche  sets  on  hard-copy  or¬ 
ders. 

Develop  training  programs  for  operation  and  mainte¬ 
nance  of  new  equipment  and  implementing  new  proce¬ 
dures. 


selected  microfiche  and  for  maintaining  intermediate 
!  microfiche  masters. 


‘inclusion  in  slate- of- the- art  packages. 

j 


lie  request  patterns  leading  to  identification  of  likely 
j candidates  for  Mato -of- the -art  microfiche  package 
I  assembly. 
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5-li  Advanced  development  of  computer  program  to  pre¬ 
dict  impact  of  machine  down-time  on  microcopy  pro¬ 
duction. 

5-1  i  Develop  double  knife  microfiche  chopper  for  main¬ 
taining  unifoim  microfiche  lengths. 

5-1'i  Develop  heat  splicer  for  105  mm  microflm. 

!-l«c  Develop  computer  program  to  create  and  maintain 
subject  and  other  indexes  to  subsets  of  microfiche. 

5- If  Develop  computer  program  to  provide  and  maintain 
distribution  list  for  microfiche. 

5-26  Develop  methods  for  collating,  grouping  and  sorting 
microfiche. 

5-21  Develop  methods  for  updating  subsets  of  microfiche 
by  addition,  removal  or  replacement  of  items. 

5-2 i  Develop  methods  for  updating  search  patterns  for  se¬ 
lecting  additions  to  microfiche  subset. 

5-21  Design  forms  for  requesting  and  controlling  state-of- 
the-art  microfiche  packages. 

5-2-  Examine  request  motivation  to  detect  patterns  useful 
for  predicting  future  demands. 

5-2f  Develop  classified  control  procedures. 


•26  Develop  computer  programs  for  file  maintenance  and! 
utility  routines  associated  with  state-of-the-art  micro¬ 
fiche  service  c  *ncept.  j 


■1  j  Advanced  development  system  design  for  automatic 
|  microfiche  storage  and  retrieval  device  enabling  im- 
|  plcmentatior.  tests  in  the  following  item. 

•2  j  Develop  procedures  for  use  and  pilot  test  of  autorr.a- 
j  i\c.  microfiche  file  and  retrieval  device  for  handling 
I  increased  traffic  in  film  library. 

| 

■d  |  Advanced  development  study  to  determine  effect  of 
I  project -oriented  microfiche  sots  on  hard-copy  de~ 

!  maud. 


i  j  A<! vane  d  development  study  to  determine  role-tic r.- 
i  -hip  bcl.voort  pr  imary  and  secondary  distribution  to 
| detect  o/rrltp  at  ;er  organizations. 

1  {  fV'velo!.  :  i •>ee<H,,’C3  'or  o$e  and  pilot  lost  of  device 
I  for  •moVA  *  '’ic.-crirho  in  ..icdccrivo 
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6  Do vo Lop  procedures  for  use  and  pilot  lest  of  device 
for  automatic  film  inspection  of  microfiche  copies. 

•7  Develop  methods  for  wrapping,  packaging  and  label¬ 
ing  of  microfiche  shipments. 

•3  l>evclop  computer  program  for  predicting  consump¬ 
tion  of  raw  stock  and  for  automatically  issuing  reor¬ 
ders. 

•9  Develop  computer  program  to  predict  need  for  secom 
shift  operation  or  additional  equipment. 

•1C  Advanced  development  study  to  determine  relation¬ 
ship  between  primary  distribution  of  project-oriented 
microfiche  sets  and  on- demand  secondary  distribu¬ 
tion  of  microfiche. 

•11  Develop  training  program  for  operation  and  mainte¬ 
nance  of  new  equipment. 

•I’;  Develop  techniques  for  adding  .deleting,  or  changing 
single  master  microfiche  frames. 

•II  Develop  techniques  for  producing  duplicate  sets  of 
selected  microfiche  and  methods  for  maintaining  in¬ 
termediate  microfiche  masters. 

■U  Develop  search  strategy  for  selecting  microfiche  for 
inclusion  in  project-oriented  microfiche  sets. 

■If  Develop  computer  prog;  am  to  detect  selection  pat¬ 
terns  to  derive  optimum  number  of  dissemination 
patterns. 

•1(  Advanced  development  study  to  predict  impact  of 
machine  down-time  on  production  of  project-oriented 
microfiche  sets. 

■11  Develop  double  knife  microfiche  chopper  for  main¬ 
taining  uniform  microfiche  lengths. 


: distrib..: km  lists  of  project-oriented  microfiche  sets.] 
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2.  1.  2  Productivity 

Although  a  production  operation  such  as  that  required 
by  DDC*  is  not  a  continuous  flow  process,  it  can  be  treated  in  somewhat 
: no  same  manner.  The  main  requirement  is  that  batch  processes  be 
avoided,  and  that  uniform  mechanical  handling  techniques  be  introduced 
wherever  possible.  The  result  o:  such  "continuous"  flow  is  the  removal 
o;  much  of  the  accumulated  delay  throughout  the  process.  There  is  little 
time  lost  due  to  "waiting  in  line",  and  a  consequent  increase  in  produc¬ 
tivity. 

2.  1.  J  QiiaiUy  o »  proaucts 

The  improvement  in  quality  of  products  that  is  usually 
seen  to  result  from  this  sort  production  operation,  is  rather  a  second  - 
ary  effect.  The  requirement  .o  so  standardize  procedures  and  material 
qualities  so  that  tae  system  can  run  at  ail,  usually  means  a  more  uniform 
and  higher  quality  of  product.  Another  possible  benefit  arises  from  the 
ability  to  narrow  the  scope  of  operations  for  an  individual  so  that  he  may 
become  more  adept  with  less  training  than  would  otherwise  be  required. 

2. 1. 4  Speed  of  service 

This  goes  hand-in-hand  with  increased  productivity, 
but  there  is  still  another  aspect.  The  centralized  control  capability  means 
that  job  programming  may  be  uor.e  automatically.  Special  requests  that 
lead  to  certain  production  requirements  car.  be  scheduled  with  a  minimum 
of  delay. 

2. 1.  ?  Posture,  user  community 

The  iener  the  quality  of  service,  in  any  respect  what¬ 
soever,  that  can  be  o::V.ed,  the  greater  the  significance  of  DDC  in  the 
•eyes  of  the  users  and  .ne  greater  the  reliance  on  tne  services  offered. 


2. 1.  C  Administrative  management 


The  greater  extent  to  which  centralized  computer 
c octroi  g;  production  car.  be  achieved,  the  easier  the  overall  management, 
The  com  niter  can  provide  p.mc Acally  all  the  necessary  data  in  real-time 
which  permits  management  to  react  as  rapidly  as  possible. 
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directs  itself  primarily  at  the  procure¬ 
rs.  or.:  function  in  both  communities,  as  well  as  at  the  contractor  level. 
Secondary  impacts  are  felt  on  management  and  between  the  management 
levels  of  both  the  RDT&:S  and  I&L  communities..  The  service  would 
have  several  reactions.  The  procurement  cilices  could  have  hard-copy 
indexes  of  all  companies  in  their  areas  of  interest.  They  could  also 
request  specialized  packages  of  resume  materials  or  could  query  the 
system  for  uniquely  qualified  suppliers. 

The  contractor  group  b  me  tits  as  well.  It  would  no 
longer  be  necessary  to  farmer  cualificattons  data  to  numerous  individ¬ 
ual  procurement  offices,  and  for  various  procurement  actions.  Fur¬ 
thermore,  they  could  be  assured  that  their  qualifications  were  placed 
in  the  file  of  any  given  office. 

Service  X  1 1  deals  with  the  problem  of  distribution 
of  a  wide  variety  c"  materials  ether  titan  technical  reports.  This, 
if  achieved,  would  be  a  tremendous  resource  to  the  engineering  com¬ 
munity.  It  would  impact  heavily  on  the  quality  of  performance  of 
RDTd.2. 
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cf  Plan  2 


X2,  Xd,  X3,  and  X  id.  The  are-s  of  h 


t,  C-J. 


e  shown  in  Figure  G-4. 


Sertdce  concept  X  2  t.-oma  provide  a  great  service  to 
r.ce  cf  RDThh  through  the  supply  of  state-of-the-art  re- 
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hiese  could  be  maintained  on 


current  basis,  ana  could  be  supplied  also  to  other  Government  agen¬ 
cies  and,  if  unclassified,  to  the  civilian  community  through  CFSTI, 
uqor  impact  to  me  rc^u  cm.  community  rests  m  tne  assurance  that 
the  latest  hire  natation  on  a  riven  sun  ecu  is  available,  and  this  can  help 
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Tne  UvU.o mamon  of  cue  data  bank  for  CPS  and  CCH 
X  2',  would  significantly  improve  the  services  now  being  ren- 
mea.  The  irnmet  rests  airectlv  or.  management  in  both  the  HDTTS 
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;  case  may  be.  The  impact  is  high,  but  offers  only 
a  better  way. 
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Service  X  9  proposes  to  study  methods  of  truncating 
technical  reports  so  that  less  than  the  full  report,  but  more  than  the  ab¬ 
stract,  is  available  to  the  scientist.  This  will  enable  him  to  determine 
whether  he  wants  or  needs  to  obtain  the  fi  ll  report.  If  this  procedure 
is  feasible,  the  impact  upon  the  user,  i.  e. ,  those  conducting  R&D  at 
the  project  level,  could  be  high  in  t  ,-rms  of  time  saved. 


In  N  14  it  is  proposed  to  merge  the  primary  and 
secondary  distribution  control  for  technical  reports.  The  idea  is  ex¬ 
tended  to  offer  eventual  production  support  as  well  as  distribution  to 
contractors.  Higher  quality  and  more  uniform  products  would  be  an 
anticipated  result,  with  reduction  in  delays  in  secondary  distribution: 

2.  2.  4  Plan  4 


Plan  4  adds  to  those  discussed  above,  the  service 
concepts  X  1,  X  10,  and  IN;  11.  The  imnact  ateas  are  shown  in  Figure 
C-5.  '  *  ‘  ' 

Service  N  4  relates  to  the  source  production  of  mi¬ 
crofiche  of  technical  reports.  It  impinges  directly  on  the  RDT&E  con¬ 
tractor  in  a  rather  large  way.'  The  contractor  produces  the  micro-  '  ? 
fiche  master  which  is  transmitted  to  BTC  where  the  document  is  repro¬ 
duced  and  distributed.  The  necessity  of  sending  20  hard  copies  is 
eliminated.  ’ 

Services  X  10  and  01  11  represent  further  concepts 
to  reduce  the  volume  of  hard-copy  that  must  be  distributed.  X  10  pro¬ 
poses  to  segment  technical  reports  during  microfiche  production  so 
mat  any  desired  portion  (according  to  a  pre- designed  format)  could -be 
obtained,  rather  than  the  entire  document.  The  specificati  »f  a 
proper  format,  and  imposing  its  use  or.  the  authors  of  techm-m  re¬ 
torts  promises  to  he  chfficult  indeed.  Certainly  new  policies  and  user 
o creation  would  be  required,  and  initially  the  impact  could  be  expected 
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White  feasible,  it  is  not  considered 


a  high  pay-off  option,  and  should  r.ot  bu  initiated  without  careful  study. 
In  both  >.  10  and  X  11  the  impact  on  the  users,  namely  the  contractors 
perform  mg  HDTdE  is  probably  small. 
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3.  IMPACT  OF  ACTION  PL-AXS  ON  DDC 

The  service  concepts  and  the  various  development  activities  have 
been  fully  described  above.  Following  is  a  brief  statement  of  the  impact 
of  these  development  activities  upon  DDC: 

3. 1  No,  1  -  Automatic  Microfiche  File  Retrieval  Device 

Minimize  or  reduce  the  expansion  of  manpower  otherwise 
needed  to  maintain  and  operate  a  film  library. 

3. 2  Xo.  4  -  Device  to  Produce  Multiiith  Mat  from  Microfiche  , 

Urgently  needed  to  5.11  current  needs  tc  enable  lithographic 
mats  to  be  made  from  microfiche.  As  microfiche  replaces  35  mm  roll 
film  the  need  will  become  greater.  Such  a  device  will  eliminate- need 
for  double  filming  of  documents. 


3. 3  Xo.  5  -  Study  cf  Re  cue  st  Patterns 


Prediction  of  traffic,  transport  time,  allowable  lags,  and , ; 


peak  loads  to  operate’  an  automated  file  system. 


3. 4  Xo.  S  -  Study  Relationship  Between  Pre-stock,  Inventory  C 
and  One-shot  Copying  %  * 


■.  -  ~'-;S3--C  -r.-q :  -  - 


Will  reduce  number  of  one-shot  copies  of  either  microfiche'  f 


or  hard  copy. 


3. 5  Xo.  7  -  Study  Relationship  Between  Primary  and  Secondary 
Distribution 


Basis  for  deciding  it  .primary  distribution  control  would  cut 
down  on  repetitive  requests. 


3.  6  Xo.  8  -  Automatic  Camera  Malfunction  Detection  Device 


Will  save  some  finite  percentage  {as  much  as  10  percent) 
of  bulk  supply  film  cost  and  needless  processing  of  rejects.  \  * . 
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3. 14  No.  1?  -  Develop  Program  to  Organize  and  Schedule  Workload 

This  is  part  of  she  overall  plant- wide,  integrated  process 
control  system  as  it  applies  to  production  control  in  the  micrographic 
area. 

3. 15  No.  18  -  Develop  Program  to  Predict  Haw  Stock  Consumption 

and  Create  Stock  Replenishment  Orders 

Necessary  as  an  internal  integrated  process  control  routine 
for  issuing  work  orders. 

3. 13  Xo.  IS  -  Develop  Program  to  Predict  the  Need  for  Second 

Shift  or  Added  Bcuipment  t 

Same  as  above.  . 

3.17  No.  20  -  Study  Relationship  Between  Primary  and  Secondary  : 

Distribution  and  Implications  to  DDC  =  - 


,  .  ~ 

Results  of  this  study  might  change  the  mixture  between  joi-  v  V'  sf  / 


Program  for  Opej 


mary  and  secondary  distribution  modes. .  ...  -  ."•-.•S'  If  Jml-". 
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3.18  No.  21  -  Develop  Training  Program  for  Operation  and  Main-- 
tenance  of  Equipment  .  ;  l  1",  'f  T 

Necessary  for  efficient  operation  of  new  equipment  and: de- .  ;; 

velopment  of  new  procedures.  ffV-1 


3.18  No.  21  -  Develop  Tra 
tenance  of  Equipment 


3.13  No,  22  -  Dew  lop  1  cnhnigue  for  Adding.  Del 
ing  a  Single  Frame  in  a  hlastar  ?.licrofiche 


This  development  is  necessary  before  the  reduction  in  wasted  .. 
film  and  reduction  in  time  necessary  to  remake  microfiche  masters  in 
adding  addenda  or  making  minor  revisions. 

3.  20  No.  23  -  Study  Acceptability  of  Distributing  On~Demand 

Bibliographies  on  Microfilm  and  St  ,idv  Attendant  Production 
Problems  -  "  -  , 


This  task  is  necessary  in  anticipation  of  reducing  demand 
bibliography  production  by  high-  speed  printout  on  microfilm. 


G-14 


3.  21  No.  25  -  Study  Technicv.es  for  Producing  Duplicate  Sets  of 
Microfiche  for  an  Intermediate  Master  Me inter.ar.ce 

Techniques  developed  will  reduce  manual  labor  required  for 
multiple  duplication  of  sets  of  microfiche. 

3. 22  Nc.  25  -  Develop  Search  Strategy  for  Selecting  Microfiche 
Sets 

Impact  will  be  to  provide  the  major  user',  with  sets  of  micro¬ 
fiche  and  to  thereby  reduce  demand  for  secondary  d‘  rribution  of  hard 
copy. 

3.  23  No.  2?  -  Program  to  Detect  Pat,  eras  of  Selection  to  Derive 
Optimum  Number  of  Patterns 

This  wHi  reduce  the  total  number  of  search  patterns  used 
for  guiding  selection  and  distribution  of  task-oriented  sets  of  microfiche. 
Impact  is  to  anticipate  increased  volume  of  orders  for  hard  copy  and 
microfiche  which  examples  to  date  indicate  may  be  severe. 


3.  24  No.  28  - 


rrm.to  Measure  Impact  of  SDI  of  Microfiche 


on  Demand  Orders  for  Microfiche  to  Predict  Ultimate  Volume 
of  Secondary  Distribution  of  Microfiche  from  Points  Cur- 
reatlv  Receiving  Microfiche  on  .Automatic  Distribution. 
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